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ITS  LIMITATIONS 
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1 

FACILITIES  FOR  SEVENTH,  EIGHTH,  AND  NINTH  GRADE  INDUS- 
.  TRIAL  ARTS  IN  CERTAIN  CITIES  AW  TOWNS  OF  NEV/  ENGLAND. 

INTRODUCTION 
THE  PROBLEM  AND  ITS  LIMITATIONS. 

This  Is  a  study  of  the  rooms  provided  for  sev- 
enth, eighth,  and  ninth  grade  industrial  arts  in  the  cit- 
ies and  towns  of  New  England  in  which,  according  to  the 
1930  census,  the  population  figures  lie  between  5,000  and 
15,000.     It  includes  all  industrial  arts  subjects  being 
taught  by  the  communities  from  which  reports  were  received 

Six  items  are  considered:     First,  location  of 
room  in  which  the  subject  is  taught;   second,  the  method  of 
lighting  —  both  natural  and  artificial;   third,  the  method 
of  heating  and  ventilating;  fourth,  pupil  capacity;  fifth, 
the  time  element;   sixth,  floor  areas.     These  governing 
factors  are  sub-divided  as  set  forth  later  when  the  method 
of  solution  is  stated. 

An  analysis  of  the  equipment  of  the  shops  and 
drawing  rooms  has  not  been  included  as  a  study  of  equip- 
ment of  any  one  type  of  shop  or  drawing  room  for  the  ter- 
ritory covered  would  be  a  major  problem  in  itself .  []7 :  p.  Q 

While  the  study  is  limited  to  the  grades  usual- 
ly associated  with  the  junior  high  school,  the  seventh. 

These  numbers  in  brackets  refer  to  the  references  in  the 
Bibliography  beginning  p.  i 
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eighth. 

and  ninth,  no  attempt  has  been  made  to  check  on  the 

form  of 

organization. 
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CHAPTER  I 


METHOD      OP  SOLUTION 
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CHAPTER  I 
METHOD  OF  SOLOTION 

This  is  a  noririative  study  based  upon  data 
gathered  by  personal  intervieijvs,  letters  and  question- 
naires.    It  is  not  intended  to  settle  any  question  in  re- 
gard to  industrial  arts  but  to  indicate  the  general  trend 
of  present  prpctice  within  the  territory  included,  as  af- 

covered  ,  as 

fected  by  the  iteras ^stated  in  the  Introduction. 

At  least  two  factors  have  retarded  the  healthy 
growth  of  industrial  arts  courses:     First,  the  room  in 
which  the  subject  is  being  taught  was  not  in  many  places, 
designed  for  the  purpose,  and  second,  the  instructor  is  a 
man  (or  woman)  who  may  have  had  little  technical  educa- 
tion and  less  personal  instruction  in  the  art  of  teaching. 

These  factors,  coupled  with  a  general  aversion 
to  industrial  subjects  as  a  whole  by  many  of  those  engaged 
in  educational  work,  have,  in  the  opinion  of  the  writer, 
seriously  affected  the  industrial  arts  program. 


One  writer  says  in  regard  to  the  instructor 
"The  teacher  is  the  all  important  necessity.    He  must  be 
a  broad  gauged  chap  who  is  a  cross  between  an  all  round, 
old  fashioned  tinkerer,  a  boy  scout  leader,  a  vocational 
counselor,  an  expert  in  secondary  education,  and  a  strong 
minded  big  brother  of  excellent  personality.     In  teaching 
classes  at  Yale,  T  have  contacted  with  e  large  number  of 
these  manual  arts  teachers.     They  are  fine  chaps  in  most 
cases.     They  are  very  unfamiliar  with  the  standard  term- 


I 

inology  of  the  various  trades  and  have  not  the  remotest 
idea  as  to  their  objectives  or  what  it  is  all  about," 

[ 3: Consultation  ] 

To  receive  full  benefit  from  the  exploration 

courses  in  the  manipulative  processes,  it  would  seem 

necessary  to  have  proper  surroundings,  proper  lighting 

and  ventilation,  and  enough  time  spent  in  periods  not  too 

widely  separated. 

With  such  a  set-up  and  even  a  limited  equipment 
an  instructor  of  the  type  Just  described  should  be  able 
to  show  acceptable  results. 

There  are,  according  to  the  1930  census  figures, 
133  cities  and  towns  in  the  New  England  State?  having 
populations  between  5,000  and  15,000  persons.     The  distri- 
bution by  state  is  Maine  16,  New  Hampshire  10,  Vermont  8, 
Massachusetts  67,  Rhode  Island  8,   and  Connecticut  24,  m.ak- 
ing  a  total  of  133, 

(1)     To  the  Commissioner  of  Education  of  each 
state  was  sent  a  form  on  which  were  columns  niombered  1 
to  4  inclusive,     Colvimn  1  was  a  list  of  the  cities  and 
towns  of  the  state  numbered  in  alphabetical  order.  Col- 
umn 2  gave  the  population  of  these  communities  according 
to  the  United  States  Census  of  1930.     Column  3  was  headed 
Type  of  organization  and  Column  4  was  headed  Industrial 
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Arts.     Columns  3  and  4  were  for  the  Coininissioner '  s  Office 
to  Insert  the  requested  information  as  outlined  in  the 
letter  to  the  Conmiissioner •    TABLE  I,  p.  7   ,  is  typical  of 
these  forms. 

(2)  An  explanatory  letter  (APPENDIX  1,  p.  iii  ) . 

(3)  A  self -addressed  and  stamped  envelope. 

The  return  of  these  data  was  in  all  cases  prompt 
and  the  requested  information  supplied.     TABLES  I  to  VI 
inclusive  tabulate  the  information  supplied  by  the  respect- 
ive Commissioners.    Each  table  contains  the  number  of  the 
city  or  town,  the  name  of  the  city  or  town,  its  population 
(1930  census),  the  type  of  school  organization,  and  whether 
or  not  Industrial  Arts  are  offered  in  the  seventh,  eighth, 
and  ninth  grades. 

i  The  Ti^ELES  are  numbered  and  pa^ed  as  follows: 


TABLE  mnvTBER  STATE  PAGE  (s ) 

I  MAINE  7 

II  NEW  HAIvIP  SHIRE  8 

III  VERl-lONT  8 

IV  MASSACHUSETTS  10-13 

V  RHODE  ISLAND  14 

VI  CONNECTICUT  15-16 


Each  community  is  numbered  in  alphabetical  order 


in  its  respective  state.     The  designation  for  Bridgewater, 
Massachusetts  would  therefore  he  4-10  (TABLE  IV,  p.  10  ) 
and  the  designation  for  Vernon,  Connecticut  would  be  6-17 
(TABLE  VI,  p.  15). 
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TABLE  I 
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IM  A  I  N  E        (    1  ) 
CITIES  AND  TOWNS  WITH  THE  POPULATION  OF  EACH,  THE  TYPE  OP 
SCHOOL  ORGANIZATION  OP  EACH,  AND  WHETHER  OR  NOT  INDUSTRIAL 
ARTS  SUBJECTS  ARE  TAUGHT. 

12  3  4 

CITY  OR  TOWN        POPTTLATION      TYPE  OF  ORGANIZATION  INDUS- 
NO.       NAME  (1930)  TRIAL 

ARTS 


1 

Bath 

9,110 

8-4 

Yes 

2 

Brewer 

6,328 

6-6 

Yes 

3 

Brunswick 

6,144 

8-4 

Yes 

4 

Calais 

5,470 

6-3-3 

Yes 

5 

Caribou 

7,248 

6-6 

No 

6 

Gardiner 

5,609 

8-4 

Yes 

7 

Houlton 

6,865 

6-2-4 

Yes 

8 

Millinocket 

5,830 

8-4 

No 

9 

Old  Tovm 

7,266 

6-3-3 

No 

10 

RockleJid 

9,075 

8-4 

No 

11 

Rumf  ord 

9,051 

7-5 

Yes 

12 

Saco 

7,233 

8-4 

Yes 

13 

Sanf ord 

13,392 

Yes 

14 

Skowhegan 

6,433 

6-3-3 

Yes 

15 

South 
Portland 

13,840 

Yes 

16 

Westbrook 

10,807 

Yes 

I 
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TABLE  II 
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NEW  HAMPSHIRE 


(  2  ) 


CITIES  AND  TOWNS  WITH  THE  POPULATION  OF  EACH,  THE  TYPE  OF 
SCHOOL  ORGANIZATION  OF  EACH,  AND  WHETHER  OR  NOT  INDUSTRIAL 
ARTS  SUBJECTS  ARE  TAUGHT. 


CITY  OR  TOWN 
NO.  NAME 


POPULATION 
(1930) 


TYPE  OF  ORGANIZATION 


4 

INDUS- 
TRIAL 
ARTS 


1 

Claremont 

12,377 

6-2-4 

Yes 

2 

Derry 

5,131 

8-4 

Yes 

3 

Dover 

13,573 

8-4 

Yes 

4 

Franklin 

6,576 

6-3-3 

Yes 

5 

Keene 

13,794 

6-2-4 

Yes 

6 

Laconia 

12,471 

6-6 

Yes 

7 

Lebanon 

7,073 

6-2-4 

Yes 

8 

Portsmouth 

14,495 

6-3-3 

Yes 

9 

Rochester 

10,209 

8-4 

Yes 

10 

Somer  s"worth 

5,680 

8-4 

Yes 

TABLE  III 


9 


VERMONT 


(  3  ) 


CITIES  AND  TOWNS  WITH  THE  POPTTLATION  O^r  EACH,  THE  TYPE  OF 
SCHOOL  ORGANIZATION  OP  EACH,  AND  WHETHER  OR  NOT  INDUSTRIAL 
ARTS  SUBJECTS  ARE  TAUGHT. 


CITY  OR  TOWN 
NO.  NAME 


2  3  4 

POPULATION    TYPE  OF  ORGANIZATION  INDUS- 
(1930)  TRIAL 

ARTS 


1 

Bennington 

7,390 

6-2-4 

Yes 

2 

BrattlelDoro 

8,709 

8-4 

Yes 

3 

Montpelier 

7,837 

8-4 

Yes 

4 

Newport 

5,094 

5 

Rockingham 

5,288 

6-6 

Yes 

6 

Saint  Alt an s 

8,020 

7 

Saint 
Johnsbury 

7,920 

Yes 

8 

Winooski 

5,308 

T  A 

B 

L  E 

IV 

10 

M  A  S  S  A 

C 

H  U 

SETTS 

(  4  ) 

CITIES  AND  TOWNS  WITH  THE  POPULATION  OP  EACH,  THE  TYPE  OP 
SCHOOL  ORGANIZATION  OF  EACH,   AND  WHETHER  OR  NOT  INDUSTRIAL 
ARTS  SUBJECTS  ARE  TAUGHT. 

CITY  OR  TOWN  POPULATION 
NO.       NAME  (1930) 

TYPE 

OP  ORGANIZATION  INDUS- 
TRIAL 
ARTS 

1 

Adams 

12,697 

6-3-3 

Closed  out 
January,  1933 

2 

Ame  sbury 

11,899 

6-2-4 

Yes 

3 

Athol 

10,677 

6-3-3 

Yes 

4 

Ap;awajn 

7,095 

6-6 

Yes 

5 

Amherst 

5,888 

6-2-4 

Yes 

6 

Andover 

9,969 

6-2-4 

Yes 

7 

A-ubnrn 

6,147 

8-0-0 

No 

8 

Barnstable 

7,271 

6-3-3 

Yes 

9 

Blllerica 

5,880 

6-2-4 

Yes 

10 

Bridgevsater 

9,055 

6-3-3 

Yes 

11 

Canton 

5,816 

8-0-4 

No 

12 

Chelmsford 

7,022 

8-0-4 

No 

13 

Clinton 

12,817 

8-0-4 

Closed  out 
September,  1932 

14 

Concord 

7,477 

6-2-4 

Yes 

15 

Dartmouth 

8,778 

8-0-4 

No 

1 

16 

Dracut 

6,912 

8-0-4 

No 

17 

Easthampton 

11,323 

6-2-4 

Yes 

18 

Easton 

5,298 

6-6 

Yes 

T  A 

B  L 

E 

IV  (continued) 

11 

M  A  S  S  A 

C  H 

U 

SETTS       (  4  ) 

9 

CITY  OR  TOWN 
"NO.  NAJ.CE 

POPULATION 
(IP.-^O) 

TYPE 

OP  ORGANIZATION 

INDUS- 
TRIAL 

ARTS 

19 

Fairhaven 

10,951 

8-0-4 

No 

20 

Foxborough 

5,347 

6-3-3 

Yes 

21 

Franklin 

7,028 

6-2-4 

Yes 

22 

Grafton 

7,030 

8-0-4 

No 

23 

Great 

BARRIIIGTON 

5,934 

8-0-4 

No 

24 

Hlngham 

6,657 

6-2-4 

Yes 

25 

Hudson 

8,469 

8-0-4 

No 

26 

5,599 

8-0-4 

No 

27 

Lexington 

9,467 

6-3-3 

Yes 

28 

Ludlow               8,876  6-2-4 

(Started  6-3-3  September  1,  1933) 

Yes 

29 

Mansfield 

6,364 

6-3-3 

No 

30 

Marblehead 

8,668 

8-0-4 

No 

31 

Maynard 

7,156 

6-2-4 

No 

32 

Middleborough  8,608 

6-2-4 

Yes 

33 

Mil ford 

14,741 

8-0-4 

No 

34 

Millbury 

6,957 

6-2-4 

No 

35 

Milton 

R,^00 

6-3-3 

Yes 

> 

36 

Montague 

8,081 

8-0-4 

No 

37 

Natick 

13,589 

6-3-3 

Yes 

— — 

38 

Needham 

10,845 

6-3-3 

Yes 

 — — • — — ==^============ 

TABLE 

IV  (continued) 

12 

M 

A  S  S  A  C  H  U 

SETTS 

(  4  ) 

9 

CITY  OR  TOWN      POPULATION  TYPE 
NO.       NAIvIE  (1930) 

OF  ORGANIZATION 

INDUS- 
TRIAL 
ARTS 

39 

North 
Andover 

6,961 

8-0-4 

No 

40 

North 
Attlehoro 

10,197 

6-2-4 

Yes 

41 

Northbridge 

9,71? 

6-3-3 

Yes 

42 

Orange 

5,365 

8-0-4 

No 

43 

Palmer 

9,577 

9-0-4 

No 

44 

Plymouth 

13,042 

6-2-4 

Yes 

45 

Randolph 

6,553 

8-0-4 

No 

46 

Reading 

9,767 

6-3-3 

Yes 

47 

Rockland 

7,524 

6-3-3 

Yes 

48 

Saugus 

14,700 

6-2-4 

No 

49 

Shrew shury 

6,910 

6-3-3 

Yes 

50 

Somerset 

5,398 

8-0-4 

No 

51 

Southbridge 

14,264 

8-0-4 

No 

52 

South  Hadley 

6,773 

8-0-4 

No 

53 

Spencer 

6,272 

6-2-4 

Yes 

54 

Stonehem 

10,060 

6-2-4 

Yes 

55 

St ought on 

8,204 

6-2-4 

Yes 

k 

56 

Swampscott 

10,346 

6-3-3 

Yes 

f 

57 

Te-wksbury 

5,585 

8-0-4 

No 

58 

Uxbridge 

6,285 

8-0-4 

No 

( 


TABLE      rv  (continued) 
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MA.'^SA.CHUSETTS  (4) 


CITY  OR  TOWN  POPULATION  TYPE  OP  ORGANIZATION  INDUS- 
NO.       NATIE  (1930)  TRIAL 

ARTS 


59 

Walpole 

7,273 

6-2-4 

Yes 

60 

7,385 

6-2-4 

Yes 

61 

Wareham 

5,686 

8-0-4 

No 

62 

Webster 

12,992 

Yes 

63 

Wellesley 

11,439 

6-3-3 

Yes 

64 

We s thorough 

6,409 

6-2-4 

Yes 

65 

Whitman 

7,638 

8-0-4 

No 

66 

Winchendon 

6,202 

8-0-4 

No 

67 

V/inche  3ter 

12,719 

6-2-4 

Yes 

1 


TABLE  V 


RHODE       ISLAND  (5) 

CITIES  AND  TOWNS  WITH  THE  POPULATION  OP  EACH.  THE  ^YPE  OF 
SCHOOL  OPO/VNIZATION  OF  EACH,   AND  WHETHER  OR  NOT  TNDTTSTRIAL 
ARTS  SUBJECTS  ARE  TAUGHT. 

12  3  4 

CITY  OR  TOWN      POPULATION    TYPE  OF  ORGAN I Z AT TON  INDUS- 
NO.       NAIvIE  (1930)  TRIAL 

ART^F^ 


1 

Barrine-ton 

5,162 

6-6 

Yes 

2 

Bristol 

11,953 

6-3-3 

Yes 

3 

Cumberland 

10,304 

8-4 

Yes 

4 

Lincoln 

10,421 

8-4 

Yes 

5 

North 

Providence 

11,104 

8-4 

No 

6 

South 
Kingstown 

6,010 

8-4 

No 

7 

Warren 

7,974 

8-4 

No 

8 

Westerly 

10,997 

6-3-3 

Yes 

TABLE  VI 
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CONNECTICUT  (6) 

CITIES  AND  TOWNS  WITH  THE  POPULATION  OP  EACH,  THE  TYPE  OP 
SCHOOL  ORGANIZATION  OP  EACH,  AND  WHETHER  OR  NOT  IITOUSTRIAL 
ARTS  SUBJECTS  ARE  TAUGHT. 


12  3  4 

CITY  OR  TOWN      POPULATION    TYPE  OP  ORGANIZATION  INDUS- 


NO. 

NAIffi 

(1930) 

TRJ^iL 
ARTS 

J. 

Xw , ( oo 

O"*  X 

X  c;  0 

Q 

XliclO  O    XlcLV  oil 

7   ft!  S 

Xli.    xj.  UwCoo 

■2; 
o 

Pnf  1  f»1  ri 

1  404. 

4 

O*"  .t 

No 
ill  \j 

5 

GT'O'hon 

10  770 

8-4 

Yes 

A 

R-4- 

Nn 

7 

Mil  f  o-pd 

lux  XX  KJX  LI 

X  0 , www 

0—  X 

X  C/  0 

G 
O 

IMCLIX^CL  \jU.K./i\, 

Xrr  ,  0 XO 

0— rfc 

Ya  q 

q 

1  XctXilX  XC3XU. 

P  OP7 

0  — rr 

jTXclXIiV  XXXC 

0  ,  OwX 

D  — 0 

Yia  Q 

X  e  0 

1.x 

PT  If  rrirf^Ti  •f'Vi 
Jr  XJillO  U.  bll 

A  0170 
D  ,  U  f  U 

0  — 

INO 

/  ,  Oxo 

0  — 

Yo  0 

xe  s 

13 

Seymour 

6,890 

8-4 

No 

14 

She It on 

10,113 

8-4 

No 

15 

Southing ton 

5,125 

8-4 

Yes 

16 

Stafford 

9,451 

8-4 

No 

17 

Vernon 

8,703 

8-4 

Yes 

18 

Wallingf ord 

14,278 

8-4 

Yes 

19 

Waterto-wn 

8,192 

8-4 

No 

{ 


TABLE      VI  (continued) 
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eONNEGTIGUT  (6) 

12  3  4 

CITY  OR  TOWN      POPULATION    TYPE  OF  ORGANIZATION  TNDTTS- 
NO.       NAME              (1930)  TRIAL 
 ARTS 

20  Westport  6,073  6-3-3  Yes 

21  VVethers.field    7,512  6-6  Yes 

22  Winchester        8,674  8-4  Yes 

23  Windham  13,773  8-4  Yes 


24    Windsor  8,290  8-4  Yes 


From  the  data  of  TABLES  I  to  VI  inclusive,  it 
is  found  in  the  State  of  Maine  that  12  of  the  16  cities 
and  towns  offer  industrial  arts;  in  New  Hampshire,  10  of 
10;  in  Vermont,  5  of  8;  in  Massachusetts,  36  of  67;  in 
Rhode  Island,  5  of  8;  and  in  Connecticut,  14  of  24.  Thus 
82  of  the  133  cities  and  towns  in  New  England  of  5,000  to 
15,000  population  (1930  census)  offer  industrial  arts  in 
the  seventh,  eip-hth,  and  ninth  grades.     This  summary  is 
graphically  shown  by  CHART  A,  page  18^  and  explained  in 
detail  on  page  19. 

The  same  data  as  described  above  and  shovm 
graphically  by  CHART  A  are  given  in  percent  in  TABLE  VII, 
page  20. 


CHART  A 

PROPORTION  OP  CITIES  AND  TOWNS  OFFERING  INDUSTRIAL  ARTS, 

BY  STATES 


MASSACHUSETTS 


I 


The  total  length  of  line  represents  the  total  nionber  of  CITIES 
and  TOWNS  within  the  population  limits    5000  16000, 


The  shaded  portion  of  the  line  represents  the  proportion  of 
CITIES  and  TOWNS  offering  Industrial  arts. 


Seals t  0/32"  m  1  unit 


< 


< 


I  CHART  A  (page  18)  Indicates,  by  state,  the 

total  number  of  communities  offering  industrial  arts  in 
the  seventh,  eighth,  and  ninth  grades  compared  to  the 
total  nuiiiber  of  communities  within  the  limits  of  popula- 
tion.    For  example:     12  of  the  16  communities  of  the 
state  of  Maine  offer  industrial  arts  of  some  kind  in  the 
grades  mentioned,  the  total  length  of  the  horizontal 
line,  or  bar,  representing  to  the  scale  designated  on  the 
chart,  the  16  communities;   the  shaded  portion  of  the  line, 
or  bar,  representing  to  the  same  scale,  the  12  communi- 
ties.    The  other  states  are  treated  in  a  similar  manner. 

The  same  data  are  given  in  percent  in  TABLE  VII, 

page  20. 


► 


TABLE  VII 
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PERCENT  OP  COmUNITIES  OFP^RING  IInTDUSTRIAL  ARTS,  BY  STATES 


STATE  &  NUl'rlBER      TOTAL  NUTviBER        NIMBER  OP  PERCENT  OP 

OP  COmUNITIES     COmUNITIES  COMMUNITIES 
5,000-15,000        OPPERITTG  IN-  OPPERING 
POPULATION  DUSTRIAL  ARTS  INDUSTRIAL 

ARTS 


MAINE     ( 1 ) 

16 

12 

75.0 

NEW  HAMPSHIRE 

(2) 

10 

10 

100.0 

VERMONT  (3) 

8 

5 

62.5 

MASSACHUSETTS 

(4) 

67 

36 

53.7 

RHODE  ISLAND 

(5) 

8 

5 

62.5 

CONNECTICUT 

(6) 

24 

14 

58.3 

ALL  NEW  ENGLAND      61.6 


I 
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In  response  to  the  previously  mentioned  letter 
sent  to  the  Commissioner  of  Education  in  each  state  (AP- 
PENDIX I,  page   ill),  the  writer  received  education  direct- 
ories from  which  he  was  able  to  compile  a  list  of  schools 
in  these  82  cities  and  towns,  and  the  name  and  address  of 
the  person  in  charge  of  each.     To  these  persons,  a  total 
number  of  82,   there  were  sent:- 

(1)  A  questionnaire  (APPENDIX  II,  page    iv  ) 

(2)  A  small  blueprint  (4"x6")  indicating  the 
summarized  replies  received  from  the  Commissioners  of  Ed- 
ucation, intended  for  the  addressee  (APPEIIDIX  III,  page  v  ] 

(3)  An  explanatory  letter  (APPEIIDIX  IV,  page  vi  ) 

and 

(4)  A  self -addressed  and  stamped  envelope 

The  writer  was  able  to  insert  a  considerable 
amount  of  information  on  the  questionnaires  before  mail- 
ing them,  being  able  to  ascertain  a  part  of  such  informa- 
tion from  state  reports,   a  part  from  state  educational 
directories  and  a  part  from  personal  letters  to  state 
directors  and  supervisors.     The  4"x6"  blue  print  (APPENDIX 
III,  page  V     )  was  included  to  stimulate  the  interest  of 
the  recipient  in  the  study. 

Approximately  three  weeks  after  the  ijuestion- 
naires  were  mailed',  a  follow-up  note  was  sent  to  the  per- 


sons  frorn  whom  no  reply  had  been  received.     This  result- 
ed in  about  7  percent  additional  returns  bringing  the 
total  returns  up  to  54  cities  and  towns  or  65,3  percent. 

Due  apparently  to  the  financial  depression 
(1929-1934),  and  to  the  resulting  tendency  of  school  of- 
ficials to  cut  budgets,  it  was  noted  on  2  of  the  returned 
questionnaires  that  manual  work  had  been  recently  elimin- 
ated from  the  curriculum,  or  was  to  be  eliminated  on  a 
certain  date  in  the  near  future.     In  one  community,  in- 
dustrial arts  work  was  about  to  be  introduced.  These 
facts  are  noted  in  TABLE  IV,  page     lo  ,  and  TABLE  VI, 
page     15  . 

The  data  were  transferred  from  the  54  question- 
naires (APPENDIX  II,  page  iv  )   to  smaller  sheets  (APPEN- 
DIX V,  page   ix  )  for  convenience  in  checking  and  tabulat- 
ing. 

A  comparison  was  v^Rde  of  (1)  the  number  of  ques- 
tionnaires retuj^ned  and  (2^  the  number  of  communities  of-  ,i 
fering  industrial  arts,  to  the  total  number  of  cities  and 
towns  included  in  the  study,  by  states. 

The  state  of  Maine  (1),  having  16  communities 
within  the  population  limits  5,000  -  15,000,  has  12  com- 
munities offering  industrial  arts  of  which  8  returned 


questionnaires . 

The  state  of  New  Hampshire  (2),  having  10  com- 
munities within  the  population  limits  5,000-15,000,  has 
10  communities  offering  industrial  arts  of  which  9  return- 
ed questionnaires. 

The  state  of  Vermont  (5),  having  8  communities 
within  the  population  limits  5,000-15,000,  has  5  communi- 
ties offering  industrial  arts  of  which  2  returned  ques- 
tionnaires. 

The  Commonwealth  of  Massachusetts  (4),  having 
67  communities  within  the  population  limits  5,000-15,000, 
has  36  communities  offering  industrial  arts  of  which  26 
returned  questionnaires. 

The  state  of  Rhode  Island  (5),  having  8  communi- 
ties within  the  population  limits  5,000-15,000,  has  5  com- 
munities offering  industrial  arts  of  which  2  returned 
questionnaires . 

The  state  of  Connecticut  (6),  having  24  communi- 
ties within  the  population  limits  5,000-15,000,  has  14 
communities  offering  industrial  arts  of  which  7  returned 
questionnaires. 

These  figures,  in  tabular  form,  are  given  in 


TABLE  VIII,  page 


TABLE  VTTI 


25 


COMPARISON  OP  QUESTIONNAIRE  RETURNS,    M]T)  NUI.IBER  OF  COM- 
MUNITIES OFFERING  INDUSTRIAL  ARTS,  TO  TOTAL  NUi/iBER  OF 
CITIES  Am  TOV/NS  INCLUDED  IN  THE  STUDY,  BY  STATES. 


STATE  & 
NUMBER 


TOTAL  NUIvIBER 
OF  CITIES  & 
TOWNS,  5, coo- 
ls, 000  POPULATION 


NUI^BER  OF 
CITIES  &  TOWNS 
OFFERING  INDUS- 
TRIAL ARTS 


NUIVIBER  OF 
CITIES  & 
TOWNS  RE- 
TURNING 
QUESTION- 
NAIRES 


MAINE  (1) 

16 

12 

8 

NEW 

HAMPSHIRE  (2) 

10 

10 

9 

VERMONT  (3) 

8 

5 

2 

MASSACHUSETTS  (4) 

67 

36 

26 

RHODE  ISLAITO  (5) 

8 

5 

2 

CONNECTICUT  (6) 

24 

14 

7 

TOTALS 

133 

82 

54 

The  above  TABLE  VIII  indicates  thot  82  of  the 
133  conmunities  included  in  the  study  offer  Industrial 
arts  in  the  seventh,  eighth,  or  ninth  grades  and  that  of 
these  82  communities  54  returned  usable  questionnaires* 
The  information  is  given  for  each  state  and  totalled. 


The  niJHiber  of  times  a  subject  appeared  in  each 

state  "was  found  to  "be  as  follo"v;s: 

MAINE  (1) 

Free  Hand  Drawing  3,  Mechanical  Dr^.wine:  8,  Tillectrical 
Shop  2,  Form  Mechanics  2,  Home  Mechanics  4,  Machine  Shop 
1,  Metal  Shop  1,  Printing  1,  Sheet  Metal  2,  Wood  Finish- 
ing 1,  and  Wood  Shop  8.     Total  of  all  subjects  in  the 
state,  33, 

NEW  HAMPSHIIRE  (2) 
Auto  3,  Cabinet  Making  3,  Mechanical  Drawing  4,  Electric 

Shop  3,  Farm  Mechanics  2,  Foundry  2,  Home  Mechanics  2, 
Machine  Shop  5,  Pattern  Making  2,  Printing  1,  Wood  Finish- 
ing 1,  Wood  Shop  9.     Total  of  all  subjects  in  the  state, 
35. 

VERMONT  (3) 

Mechanical  Drawing  1,  Wood  Shop  2.     Total  of  all  subjects 
in  the  state,  3, 

MASSACHUSETTS  (4) 
Agriculture  1,  Cement  1,  Free  Hand  Drawing  16,  Mechanical 

Drawing  14,  Electrical  Shop  5,  Farm  Mechanics  2,  Home 

Mechanics  6,  Metal  Shop  2,  Printing  2,  Sheet  Metal  4,  Wood 

Finishing  1,  Wood  Shop  24.     Total  of  all  subjects  in  the 

state,  78. 

RHODE  ISLAND  (5) 
Free  Hand  Drawing  2,  Mechanical  Drawing  1,  Metal  Shop  1, 
Printing  1,  Wood  Finishing  1,  Wood  Shop  2.     Total  of  all 
subjects  in  the  state,  8. 


CONNECTICUT  (6) 
|Free  Eand  Drawing  2,  Mechanical  Drawing  7,  Electrical  Shop 

1,  Home  Mechanics  1,  Machine  Shop  1,  Pattern  Making  1, 
Printing  3,  Sheet  Metal  3,  Wood  Shop  7.     Total  of  all  sub- 
jects in  the  state,  28. 

Grand  total  of  all  suhjects  for  all  New  England, 

1B3. 

These  figures,  in  tabular  form,  are  given  in 
TABLE  IX,  page  28. 

This  table  also  shows  in  which  states  the  vari- 
ous subjects  are  taught  and  to  what  extent.    All  general 
shop  units  are  included. 

From  it  we  note  that  wood  working  shops  lead  in 
popularity  with  52,  followed  by  mechanical  drawing  with  35, 
free  hand  drawing  with  23,  and  home  mechanics  with  13. 
These  four  subjects  comprise  123  or  over  67  percent  of  the 
total  of  183.     We  also  note  that  the  distribution  of  the 
unit  subjects  by  states  is  as  follows: 


MAINE 

NEW  HAIvIP SHIRE 
VERMOInTT 
MASSACHUSETTS 
RHODE  ISLAND 
CONNECTICUT 


33  unit  subjects  =  18  percent  + 


35 
3 

78 
8 

26 


=  1.9 
=  2 
=  42 
=  4 
=  14 


+ 

+ 
+ 


Sim.ilpr  comparisons  can  be  made  with  other  data 
of  TABLE  IX,  page  28. 


(  

"                                  ?  ^ 

• 

•  ■-  •       '            t.                           •  ■■ 

i 

TABLE  IX 


28 


DTSTRTRTTTTOT^'  OP  SUBJECTS,  INCLUDING  UMITS  OP  THE  ONE  ROOM 
GENERAL  SHOPS,  BY  STATES 


SUBJECT 


STATE  AND  NOTilBER 


SUBJECT 


ME. 

N.H. 

VT. 

MASS, 

R.I. 

CONN. 

TOTALS 

(1) 

(2) 
 — 

(3) 


(4) 

(5) 

— .  

(6) 
— .  

AGRICULTURE 

0 

0 

0 

1 

0 

0 

 .  

1 

AUTOMOBILE 

0 

3 

0 

0 

0 

0 

3 

CABII'iET  MAKING 

0 

3 

0 

0 

0 

0 

3 

CEMENT 

0 

0 

0 

1 

0 

0 

1 

FREE  HA]^TD  DRA¥/ING 

3 

0 

0 

16 

2 

2 

23 

MECHANICAL  DRAWING  8 

4 

1 

14 

1 

7 

35 

ELECTRICAL  SHOP 

2 

3 

0 

5 

0 

1 

11 

FARM  MECHANICS 

2 

2 

0 

2 

0 

0 

6 

FOUNDRY 

0 

0 

0 

0 

0 

2 

HOME  MECHANICS 

4 

2 

0 

6 

0 

1 

13 

MACHINE  SHOP 

1 

3 

0 

0 

0 

1 

5 

METAL  SHOP 

1 

0 

0 

2 

1 

0 

4 

PATTERN  MAKING 

0 

2 

0 

0 

0 

1 

3 

PLUlvIBING 

0 

0 

0 

0 

0 

0 

0 

PRINTING 

1 

1 

0 

2 

1 

3 

8 

SHEET  METAL 

2 

0 

0 

4 

0 

3 

9 

WOOD  FINISHING 

1 

T 
J. 

n 

X. 

± 

U 

4 

WOOD  SHOP 

8 

9 

2 

24 

2 

7 

52 

SUBJECT  TOTALS 

33 

35 

3 

78 

8 

26 

183 

BY  STATE 

29 

9 
1 

TABLE  IX,  page  28,   shows  that  the  78  unit  sub- 
jects of  Massachusetts  represent  over  42  percent  of  the 
total  of  183. 

The  number  of  rooms  in  which  the  183  subjects 
of  TABLE  IX,  page  28,   are  taught  are  as  follows: 

MAIT^'E  (1) 

Free  Hand  Drawing  3,  Mechanical  Drav^^ing  8,  Home  Mechanics 

2,  Machine  Shop  1,  Metal  Shop  1,  Sheet  Metal  2,  Wood  Shop 

4,  General  Shop  4.     Total  of  all  rooms  in  the  state,  25. 

NEW  HAIvIP SHIRE  (2) 
Autom.obile  3,  Cabinet  Making  2,  Mechanical  Drawing  3, 

Electrical  Shop  3,  Farm  Mechanics  1,  Foundry  1,  Home 

Mechanics  1,  Machine  Shop  2,  Pattern  Making  2,  Printing  1, 

Wood  Finishing  1,  Wood  Shop  8,  General  Shop  1.    Total  of 

all  rooms  in  the  state,  29. 

VERMONT  (3) 

Mechanical  Drawing  1,  Wood  Shop  2.     Total  of  all  rooms 
in  the  state,  3. 

MASSACHUSETTS  (4) 
Free  Hand  Drawing  15,  Mechanical  Drawing  13,  Home  Mechan- 
ics 1,  Printing  1,  Sheet  Metal  1,  Wood  Finishing  1,  Wood 
Shop  16,  General  Shop  ]0.     Total  of  all  rooms  in  the  state, 
58. 

RHODE  ISLATHD  (5) 
Free  Hand  Drawing  2,  Mechanical  Drawing  1,  Printing  1, 

Wood  Shop  1,  General  Shop  1.     Total  of  all  rooms  in  the 

State,  6, 

CONNECTICUT  (6) 
Free  Hand  Dravving  2,  Mechanical  Drawing  6,  Electrical 

Shop  1,  Home  Mechanics  1,  Machine  Shop  1,   Printing  1, 

Sheet  Metal  2,  Wood  Shop  5,  General  shop  2.    Total  of  all 

rooms  in  the  state,  21. 

These  figures  in  tabular  form  are  given  in 
TABLE  X,  page  31. 


TABLE  X 


31 


TOTAL  NUMBER  OF  ROOMS,  USED  TO  TEACH  THE  183  SUBJECTS  AS 
NOTED  IN  TABLE  IX,  BY  STATES 

SUBJECT  STATE  AND  NUI.IBER  ROOM 

ME.  N.H.  VT.  MASS,  R.I.  CONN.  TOTALS 


1 

2 

3 

4 

5 

6 

AGRICULTURE 

0 

0 

0 

0 

0 

0 

0 

AUTOMOBILE 

0 

3 

0 

0 

0 

0 

3 

CABINET  IvIAKING 

0 

2 

0 

0 

0 

0 

2 

CEMENT 

0 

0 

0 

0 

0 

0 

0 

FREE  HAND  DRAWING 

3 

0 

0 

15 

2 

2 

22 

MECHANICAL  DRAWING 

8 

3 

1 

13 

1 

6 

32 

ELECTRICAL  SHOP 

0 

3 

0 

0 

0 

1 

4 

FARM  I^ECHANICS 

0 

1 

0 

0 

0 

0 

1 

FOUNDRY 

0 

1 

0 

0 

0 

0 

1 

HOME  MECHANICS 

2 

1 

0 

1 

0 

1 

5 

MACHINE  SHOP 

1 

2 

0 

0 

0 

1 

4 

METAL  SHOP 

1 

0 

0 

0 

0 

0 

1 

PATTERN  MAKING 

0 

2 

0 

0 

0 

0 

2 

PLUlvIBING 

0 

0 

0 

0 

0 

0 

0 

PRINTING 

0 

1 

0 

1 

1 

1 

4 

SHEET  METAL 

2 

0 

0 

1 

0 

2 

5 

WOOD  FINISHING 

0 

1 

0 

1 

0 

0 

2 

WOOD  SHOP 

4 

8 

2 

16 

1 

5 

36 

GEITERAL  SHOP 

4 

1 

0 

10 

1 

2 

18 

ROOM  TOTALS, 
BY  STATES 

25 

29 

3 

58 

6 

21 

142 

r 
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TABLE  X,  page  31,   shows  that  58  of  the  142 
rooms,  or  over  40  percent,  are  in  Massachusetts. 

Comparing  the  subject  totals  of  TABLE  IX,  page 
28,  with  the  room  totals  of  TABLE  X,  page  31,  hy  state,  we 
find  that  for  Maine  (1),  33  subjects  are  taught  in  25 
rooms;  for  Nev)  Hampshire  (2),  35  subjects  are  taught  in  29 
rooms;  for  Vermont  (3),  3  subjects  are  taught  in  3  rooms; 
for  Massachusetts  (4),  78  subjects  are  taught  in  58  rooms; 
for  Rhode  Island  (5),  8  subjects  are  taught  in  6  rooms, 
and  for  Connecticut  (6),  26  subjects  are  taught  in  21 
rooms. 

To  enable  one  to  compare  Massachusetts'  items 
with  similar  items  of  the  other  five  states  com.bined,  and 
also  with  New  Englsnd  as  a  whole,  Massachusetts'  data  were 
segregated  in  regard  to  major  items.     These  major  items 
are  one-room  general  shops,  free  hand  and  mechanical  draw- 
ing rooms,  and  wood  shops.    These  major  items  represent 
about  76  percent  of  the  total  of  142  of  TABLE  X,  page  31. 

According  to  this  scheme  of  distribution  the 
questiorjiaire  data  were  tabulated  under  23  headings  and 
form  TABLES  XI  to  XIX  inclusive.     They  are  individually 
titled  as  follows: 

TABLE  XI      10            ,      General  Shops                       Page  37 
in  Massachusetts 

i 


TABLE  XII 

XIII 
XIV 

XV 

XVI 
XVTI 


8  General  Shops  in  New  England  Page  39 

excluding  Massachusetts 


16  Wood  Shops  in  Massachusetts 

20  Wood  Shops  in  New  Enfi;land  ' 
excluding  Massachusetts 

15  Free  Hand  Drawing  Rooms  in  ' 
Massachiisetts 

7  Free  Hand  Drawing  Rooms  in  ' 
New  England  excluding  Massachusetts 

13  Mechanical  Drawing  Rooms  in  ' 
Massachusetts 


XVIII  19  Mechanical  Drawing  Rooms  in  " 

New  England  excluding  Masseehusetts 

XIX  34  Minor  Shops,  All  Six  States  " 


41 
43 

45 

49 
51 
53 


TABLE  XIX,  page  53  ,  as  noted,  includes  the 
data  for  all  six  states  but  does  not  prevent  the  compari- 
son  of  any  item  included  therein    ^   any  other  individual 
item  in  the  tables. 


The  23  items  previously  mentioned  and  that  are 
indicated  on  TABLES  XI  to  XIX  inclusive,  are 


(a)     The  community  designation 

States  numbered  (1)   to  (6)  inclusive 
Maine  (1),  New  Hampshire  (2),  Vermont  (3), 
Massachusetts  (4),  Rhode  Island  (5),  and 
Connecticut  (6).     Each  community  numbered 
alphabetical  order  beginning  with  1  in 
each  state  (See  page        for  further  infor- 
mation) . 


(b) 


Floor  areas  in  square  feet  (F) 


i 

)    Window  areas  in  square  feet  (G) 

)     The  ratio  of  window  area  (G)   to  floor 
area  (F)  in  percent  (GfF) 

)     Total  electric  povier  used  for  illuminat- 
ing purposes,  in  each  room,  in  watts  (W) 

)     The  ratio  of  watts  (W)  to  floor  area  (P) 
(WtP) 

)     Maximiorn  pupil  capacity  of  each  room  (P) 

)     The  number  of  square  feet  of  floor  area  (F) 
per  pupil  (P)  in  each  room  (F+P) 

)     Room  located  in  academic  building 

)  Room  located  in  separate  building 

)     Room  located  in  basement  of  either  academic 
building  (i)  or  separate  building  (j) 

)     Room  located  on  first  floor  of  either  aca- 
demic building  (i)  or  separate  building  (j) 

)     Room  located  above  first  floor  of  either 
academic  building  (i)  or  separate  building 

(j) 

)     Room  li;;;;;hted  by  natural  light  from  North 

)     Room  lighted  by  natural  li^jht  from  East 

)     Room  lighted  by  natural  light  from  South 

)     Room  lighted  by  natural  light  from  West 

)     Room  lighted  by  natural  light  from  Overhead 

)     Length  of  period  in  minutes  assigned  to 
subject 

)     Number  of  minutes  per  week  assigned  to  sub- 
ject 

)     Subject  was  first  taught  in  year  18 —  or 
19  — 


1                                               ■  ■  '                  ■                        '                      .    .    ,  

! 

i 

(v)     Room  was  designed  by  architect  to  accommo- 
date subject 

(^)     Type  of  heating-ventilating  system 
A        Furnace -Gravity  System 

Hot  air  furnaces  with  ducts, 
no  fan 

B        Furnace-Blast  System 

Fans  dr3.ving  fresh  air  over  hot 
air  furnaces  thence  to  the  rooms 
through  ducts 

C        Direct-Natural  System 

Radiators  in  rooms  for  heptinp- 
and  air  for  ventilation  "by  means 
of  windows 

D       Direct-Indirect  System 

Radiators  in  rooms  and  admitting 
air  from  out-of-doors  at  the 
back  of  and  upon  each  radiator 

E        All  Blast-Steam  System 

Fans  driving  air  through  steam 
chambers  directly  into  rooms 
thr  ough  due  t  s 

P       Direct-Gravity  System 

Radiators  in  rooms,  air  for  ven- 
tilation warmed  by  indirect  ra- 
diators in  basement  passing  thru 
flues  by  gravity  to  the  rooms 

Ct        Split  System 

Radiators  for  heating  and  fans 
for  delivering  fresh  warm  air 
thru  ducts  to  the  rooms 

H        Unit  System 

Individual  unit  in  each  room  con-j' 
taining  radiators  and  electrical- 
ly operated  fans  drawing  air  froii 
out-of-doors  directly  into  the 
room 


5, 

'Abridged  from  Englehardt*s  Score  Card  [l6:p,18] 
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For  the  10  GEHERAL  SHOPS  IN  MASSACHUSETTS  the 
median  values  were  found  to  be  for  floor  areas  1275  square 
feet,  for  window  8J?eas  126  sqiiare  ■P'^^'^t .  for  ratio  of  win- 
dow areas  to  floor  areas  10,34  percent,  for  electric  light 
power  950  watts,  for  watts  per  square  foot  of  floor  area 
0.78,  for  maximum  pupil  capacity  26,  floor  area  per  pupil 
49  square  feet,  for  length  of  period  45  minutes  and  for 
the  total  number  of  minutes  per  v;eek  120, 

The  rooms  are  located  as  follows:     100  percent 
are  in  the  academic  buildings,  0  percent  are  in  separate 
buildings,  75  percent  ar»ft  in  the  basement  of  thp  academic 
buildinr^F?,  12,5  percent  ar^^^  on  the  first  floor  of  the  aca- 
demic buildings  and  12.5  percent  are  above  the  first  floor 
of  the  academic  buildings. 

40  percent  of  the  rooms  receive  natural  light 
from  the  NORTH,  60  percent  from  the  EAST,  20  percent  from 
the  SOUTH,  40  percent  from  the  WEST  and  0  percent  from 
OVERHEAD. 

50  percent  of  the  rooms  were  designed  for  the 
teaching  of  the  subject  for  which  they  are  used. 

These  figur'es,  in  tabular  form,  are  given  in 
TABLE  XI,  page  37^  and  described  in  detail  beginning  page 
54. 
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TABLE  XI 


TABLE  XI 


SHOWIN 
PROVISIONS 


G  FOB  THE  TEN  GENCRAU  SHOP^  IN  MASSACHUSETTS  SUMMARY  OF  THE  £"3  ITEMS  OF  THE  QUESTIONNAIRE  ON  ROOM 
FOR  MANUAL  ARTS  WORK  IN  GRADES  7,8  AND  ^.       THE   23   ITEMS   ARE  EXPLAINED    BEGINNING  PAGE.  33 
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For  the  8  GENERAL  SHOPS  IN  NEW  ENGLAND  EXCLUTDING 
MASSACHUSETTS,   the  median  values  were  found  to  he  for  floor 
areas  2125  square  feet,  for  window  areas  157  square  feet, 
for  ratio  of  window  areas  to  floor  areas  7,65  percent,  for 
electric  light  power  800  watts,  for  watts  per  square  foot 
of  floor  area  0.4-1,  for  maximum  pupil  capacity  28,  floor 
area  per  pupil  76  square  feet,  for  length  of  period  54  min- 
utes and  for  the  total  momber  of  minutes  per  week  325. 

The  rooms  are  located  as  follows:     75  percent 
are  in  the  academic  buildings,  25  percent  are  in  separate 
buildings,  71.4  percent  are  in  the  basement  of  either  the 
academic  or  the  separate  buildings,  28.6  percent  are  on 
the  first  floor  of  either  the  academic  or  separate  build- 
ings and  0  percent  are  above  the  first  floor  of  either  the 
academic  or  separate  buildings. 

12.5  percent  of  the  rooms  receive  natural  light 
from  the  NORTE,  37.5  percent  from  the  EAST,  50  percent 
from  the  SOUTH,  37,5  percent  from  the  WEST  and  0  percent 
from  OVERHEy^r). 

50  percent  of  the  rooms  were  designed  for  the 
teaching  of  the  subject  for  which  they  are  used. 

These  figures,  in  tabular  form,  are  given  in 
TABLE  XII,  page  39. 
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TABLE  XII 


TABLE.  JSn. 


SKOW)N6  FOR  THE  EIGHT  GENERAL  5H0F 
ON  ROOM  PROVISIONS  FOR  MANUAL  ARTS  WORK  I 
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Poi'  the  16  WOOD  SHOPS  IN  MASSACHUSETTS  the 
median  values  were  found  to  be  for  floor  areas  1115  square 
feet,  for  window  areas  180  square  feet,  for  ratio  of  win- 
dow areas  to  floor  areas  14  percent,  for  electric  light 
power  700  watts,  for  watts  per  square  foot  of  floor  area 
0,71,  for  maximum  pupil  capacity  23,  floor  area  per  pupil 
51  square  feet,  for  length  of  period  50  minutes  and  for  the 
total  number  of  minutes  per  week  100« 

The  rooms  are  located  s-s  follows:     87*5  percent 
©re  in  the  acadera5c  buildings,  12.5  percent  pre  in  separate 
buildings,  79,6  percent  are  in  the  basement  of  either  the 
academic  or  the  separate  buildings,  21,4  percent  are  on  the 
first  floor  of  either  the  academic  or  the  separate  build- 
ings and  0  percent  are  above  the  first  floor  of  either  the 
academic  or  the  separate  buildings, 

6,7  percent  of  the  rooms  receive  natural  light 
from  the  NORTH,  40  percent  from  the  EAST,  60  percent  from 
the  SOl^TH,  60  percent  from  the  WEST  and  6.7  percent  from 
OVERHEAD. 

42*8  percent  of  the  rooms  were  designed  for  the 
teaching  of  the  subject  for  which  they  are  used. 

These  figures,   5n  tabular  form,   are  p-lven  in 
TABLE  XT II,  pgge  41. 
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TABLE  XIII 


TABUEL  JUL 


SHOWING   FOR  THE  SIXTEEN  WOOD  5HOP5  IN  MASSACHUSETTS  SUMMARY  OF  TME  23  ITEMS  OF  THE  QUESTIONNAIRE  ON 
PROVISIONS  FOR  MANUAL  ARTS  WORK  IN  GRADES  7,8  AND  3.         THE  23  ITEMS  ARE   EXPLAINED  BEGINNING   PAGE  33 
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For  the  20  WOOD  SHOPS  IN  NEW  ENGLAND  EXCLUDING 
MASSACHUSETTS  the  median  values  were  found  to  be  for  floor 
areas  1464  square  feet,  for  "window  areas  170  square  feet, 
for  ratio  of  window  areas  to  floor  areas  12.4  percent,  for 
electric  light  power  900  watts,  for  watts  per  square  foot 
of  floor  area  0.62,  for  maximum  pupil  capacity  22,  fLocr 
area  per  pupil  57.5  square  feet,  for  length  of  period  48.5 
minutes  and  for  the  total  number  of  minutes  per  week  160. 

The  rooms  are  located  as  follows:     64.7  percent 
are  in  the  academic  buildinp-;^,  ^P,.*^  percent  are  in  separate 
buildings,  58.8  percent  are  in  the  basement  of  either  the 
academic  or  the  separate  buildings,  35.3  percent  are  on  the 
first  floor  of  either  the  academic  or  the  separate  build- 
ings and  5.9  percent  are  above  the  first  floor  of  either 
the  academic  or  the  separate  buildings. 

38.9  percent  of  the  room.s  receive  natural  light 
from  the  NORTH,  44.5  percent  from  the  EAST,  33.3  percent 
from  the  SOUTH,  33.3  percent  from  the  WEST  and  0  percent 
from  OVERHEAD. 

66.6  percent  of  the  rooms  were  designed  for  the 
teaching  of  the  subject  for  which  they  are  used. 

These  figures,  in  tabular  form,  are  given  in 
TABLE  XIV,  page  43. 
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TABLE  XIV 
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For  the  15  FREE  HAND  DRAWING  ROOMS  IN  MASSA- 
CHUSETTS median  values  were  found  to  be  for  floor  areas 
735  square  feet,  for  Y?indow  areas  142  square  feet,  for 
ratio  of  window  areas  to  floor  areas  20*4  percent,  for 
electric  light  power  630  watts,  for  watts  per  square  foot 
of  floor  area  1.32,  for  maximum  pupil  capacity  36,  floor 
area  per  pupil  22,8  square  feet,  for  length  of  period  42,5 
minutes  and  for  the  total  number  of  minutes  per  week  81. 

The  rooms  are  located  as  follows:     93.4  percent 
are  in  the  academic  buildings,  6.6  percent  are  in  separate 
buildings,  42.8  percent  are  in  the  basement  of  either  the 
academic  or  the  separate  buildings,  28.6  percent  are  on 
the  first  floor  of  either  the  academic  or  the  separate 
buildings  and  28,6  percent  are  above  the  first  floor  of 
either  the  academic  or  the  separate  buildings. 

20  percent  of  the  rooms  receive  light  from  the 
NORTE,  20  percent  from  the  EAST,  50  percent  from  the  SOUTH, 
40  percent  from  the  WEST  and  10  percent  from  OVERHEAD. 

33  percent  of  the  rooms  were  designed  for  the 
teaching  of  the  subject  for  which  they  are  used. 

These  figures,  in  tabular  form,  are  given  in 
TABLE  XV,  page  45. 
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TABLE  XV 
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SHOWING  FOR  THE.  FIFTEEN  FRECHANO  PRAWING  ROOMS  »N  MA9SACHUSETT5  SUMMARY  OF  THE  23  ITEMS  OF  THE.  QUESTIONS  AIRE  ON 
ROOM  PROVISIONS  FOR  MANUAL  ARTS  WORK  \H  GRADES  7,6  AND   9-      THE    ^^  iTEMS  ARE.  EXPLAINED  BEGmNING  PAGE  33 
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For  the  7  FREE  HAH)  DRAWING  ROOMS  IN  MAT1\TE, 
RHODE  ISLAIvD  AND  CONNECTICUT  the  median  values  were  found 
to  be  for  floor  areas  618  5?auare  feet,  for  window  areas 
108  souare  feet,  for  ratio  of  window  areas  to  floor  areas 
18.4  percent,  for  electric  light  power  400  watts,  for  watts 
per  square  foot  of  floor  area  0,75,  for  maximum  pupil  capa- 
city 25,  floor  area  per  pupil  26.4  square  feet,  for  length 
of  period  47.5  minutes  and  for  the  total  number  of  minutes 
jper  week  130. 

The  rooms  are  located  as  follows:     83.3  percent 
are  in  the  academic  buildings,  16.7  percent  are  in  separate 
buildings,  42.9  percent  are  in  the  basement  of  either  the 
acedemic  or  the  separate  buildings,  14.2  percent  9Ji?e  on 
the  first  floor  of  either  the  academic  or  the  separate 
buildings  and  42.9  percent  are  above  the  first  floor  of 
either  the  academic  or  the  separate  biiildings. 

28.6  percent  of  the  rooms  receive  natural  light 
from  the  NORTH,  14.3  percent  from  the  EAST,  28.6  percent 
from  the  SOUTH,  28.6  percent  from  the  WEST  and  0  percent 
from  OVERHJEAD. 

100  percent  of  the  roomys  were  designed  for  the 
jteaching  of  the  subject  for  which  they  are  used, 
j  These  figures,  in  tabular  form,  are  given  in 

IjlABLE  XVI,  page  47. 


47 


TABLE  XVI 


TABLE  TVT 


5HOWING  FOR  THE  SEVEN  FREEHAND   DRAWING  ROOnS  IN  MAINE, RHODE  ISLAND  AND  CONN.,  SUMMARY  OF  THE  23  ITEMS  OF  THE  QUES- 
TIONNAIRE ON  ROOM  PROVISIonS  FOR  MANUAL  ARTS  IM  GRADES  7,8  AND  9.  THE  23  ITEMS  ARE.  E.XPLAINED  BEGINNING   PACE  33 
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For  the  THIRTEEN  MECHANICAL  DRAWING  ROOMS  IN 
I5ASSACHUSETTS  the  median  values  were  found  to  be  for  floor 
areas  668  square  feet,  for  window  areas  128  square  feet, 
for  ratio  of  window  areas  to  floor  areas  17»9  percent,  for 
electric  light  power  600  watts,  for  watts  per  square  foot 
of  floor  area  1.02,  for  maximum  pupil  capacity  30,  fbor 
area  per  pupil  23.7  square  feet,  for  length  of  period  50 
minutes  and  for  the  total  number  of  minutes  per  week  90. 

The  rooms  are  located  as  follows:     92.4  percent 
are  in  the  academ.ic  buildings,  7.6  percent  are  in  a  separati^ 
building,  45.5  percent  are  in  the  basement  of  the  academic 
buildings,  36.3  percent  are  on  the  first  floor  of  either 
the  academic  or  the  separate  buildings  and  18.2  percent  are 
above  the  first  floor  of  either  the  academic  or  the  sep- 
arate buildings. 

50  percent  of  the  rooms  receive  natural  light 
from  the  NORTH,  40  percent  from  the  EAST,  20  percent  from 
the  SOUTH,  50  percent  from  the  WEST  and  0  percent  from 
OVERHEAD. 

37.5  percent  of  the  rooms  were  designed  for  the 
teaching  of  the  subject  for  which  they  are  user'. 

These  figures,  in  tabular  form,  are  given  in 
TABLE  XVII,  page  49. 
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THE  THIRTEEN  MECHANICAL  DRAWING  ROOMS  OF  MASSACHUSETTS  SUMMARY  OF  THE  23  ITEMS  OF  THE  QUESTIONNAIRE 
FOR  MANUAL  ARTS  WORK  IN  GRADES  7,8  AND  3.   THE  Z5   ITEMS  ARE  EXPLAINED  BEGINNING  PAGE  33 


I 


For  the  NINETEEN  MECHANICAL  DRAWING  ROOMS  III 
NEV/  ENGLAND  EXCLUDING  IvIASSACHUSETTS  the  median  values  were 
found  to  be  for  floor  areas  900  square  feet,  for  ^window 
areas  108  square  feet,  for  ratio  of  windovj  areas  to  floor 
areas  17,5  percent,  for  electric  light  power  400  watts,  for 
watts  per  square  foot  of  floor  area  0,56,  for  maximum  pu- 
pil capacity  21,  floor  area  per  pupil  32.8  square  feet, 
for  length  of  period  45  minutes  and  for  the  total  number 
of  minutes  per  week  135. 

The  rooms  are  located  as  follows:     61.2  percent 
are  in  the  academic  buildings,  38.8  percent  are  in  sepa- 
rate buildings,  35,3  percent  are  in  the  basement  of  either 
the  academic  or  separate  buildings,  23.5  percent  are  on  the 
first  floor  of  either  the  academic  or  the  separate  build- 
ings gjid  41.2  percent  are  above  the  first  floor  of  either 
the  academic  or  the  separate  buildings. 

63.2  percent  of  the  rooms  receive  natural  light 
from  the  NORTH,  21  percent  from,  the  EAST,  36.8  percent 
from  the  SOUTH,  2?  percent  from  the  \VEST  and  0  percent 
from  OVERHEAD. 

61.5  percent  of  the  rooms  were  designed  for  the 

teaching  of  the  subject  for  which  they  are  used. 

These  figures,  in  tabular  form,  are  given  in 
TABLE  XVIII,  page  51. 
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TABLE  XVIII 


TABLE. 


SHOWING  FOR  THE  NINETEEN  MECHANICAL  DRAWING  ROOMS  »N  NEW  ENG.,  EXCLUDING  MASS.,  NUMMARY  OF  THE  23  tTEMS  OF  THE  QUEST- 
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For  the  THIRTY-FOUR  MINOR  SHOPS  IN  NEV/  ENGLAND 
the  median  values  were  found,  to  "be  for  floor  areas  1071 
square  feet,  for  window  areas  124  square  feet,  for  ratio 
of  windovsi  areas  to  floor  areas  12,4  percent,  for  electric 
light  power  800  watts,  for  watts  per  square  foot  of  floor 
area  0,78,  for  maximum  pupil  capacity  20,  floor  area  per 
pupil  60  square  feet,  for  length  of  period.  90  minutes  and 
for  the  total  num.ber  of  minutes  per  week  450, 

The  rooms  are  located  as  follows:     48,4  percent 
are  in  the  academic  buildings,  51.6  percent  are  in  separate 
buildings,  70  percent  are  in  the  basement  of  either  the 
academic  or  the  separate  buildings,  26.6  percent  are  on 
the  first  floor  of  either  the  academic  or  the  separate 
buildings  and  3.6  percent  are  above  the  first  floor  of 
either  the  academic  or  the  separate  buildings, 

39.3  percent  of  the  rooms  receive  natural  light 
from  the  NORTH,  39.3  percent  from  the  EAST,  39.3  percent 
from  the  SOUTH,  35.7  percent  from,  the  'JVEST  and  0  percent 
from  OVERHEAD. 

53.6  percent  of  the  rooms  were  designed  for 
the  teaching  of  the  subject  for  which  they  are  used. 

These  figures,   in  tabular  form,  are  given  in 
TABLE  XIX,  page  53. 
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TABLE  XIX 


TABLE.  XTX 


SHOWING  FOR  THe  THIRTY-FOUR  MIIHOR  SHOPS  IN  NEW  £NGL^HO  SyMMARY  OF  THE  23  ITEMS  OF  THE  QUCSTIONN Amc  ON 
PROVISIONS  FOR  MANUAL  ARTS  IN  GRADES  7,©  AND  9.         THE  23  ITEMS  ARE  EXPUAINEO  BC^INNING  PAGE  33 
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TABLE  XI,  page  57,  is  the  questionnaire  data 
tabulated  in  the  manner  previously  described  beginning 
Dvith  the  last  paragraph  on  page  Z2,     It  refers  to  TEN  CzEN- 
ERAL  SHOPS  OF  MASSACHUSETTS. 

The  letters  heading  the  columns,  a  to  v?  inclu- 
sive, are  identical  with  those  described  beginning  page  33. 

a.  The  commimity  designation.     4 — 4  signifies 
Massachusetts  and  the  4th  community  (See 
TABLE  IV,  page  10) 

b.  The  floor  area  in  square  feet  (P)  for  each 
of  the  10  communities,  4-4  to  4-67  inclu- 
sive 

c.  The  window  area  in  square  feet  (G)  for  each 
community 

d.  The  ratio  of  window  area  to  floor  area  (G*P) 
for  each  community  in  percent 

e.  Totpl  electric  power  used  for  illuminating 
purposes,  in  watts  (W),  for  each  community 

f .  The  ratio  of  watts  of  electric  power  to 
square  feet  o"f  floor  arei?  )  for  each 
community,  i.e.  watts  per  square  foot  of 
floor  area 

g.  Maximum  pupil  capacity  of  the  room  (P)  for 
each  community 

h.  The  ratio  of  floor  area  to  maximum  pupil 
capacity  of  the  room  (F+P)  for  each  communi- 
ty 

i.  to  m..  inclusive  In  these  columns  a  mark 
indicates  that  the  individual  rooms  are 

located  as  per  the  column  heading.     A  mark 
— -  indicates  omission  of  this  information 
on  the  returned  questionnaire 


1  *  1 

i 

i 

n.     to  r.  inclusive        In  these  columns  a  mark 
/'indicates  that  the  individual  rooms  re- 
ceive natural  light  from  the  direction  in- 
dicated by  the  column  heading. 

s.    The  length  of  period  in  minutes  for  each 
community 

t.     The  total  number  of  minutes  per  week  as- 
signed to  the  subject  for  each  community 

u.     The  year  in  v;hich  the  subject  was  first 
taught  in  each  community 

V.    Whether  or  not  the  room  -was  designed  by  the 
architect  to  accommodate  the  subject,  for 
each  community 

v;.     The  type  of  heating-ventilation  system  used 
in  each  community  as  described" on  page  35. 


Median  values  for  items  b,  c,  d,  e,  f,  g,  h,  s 
and  t  are  given  in  the  horizontal  line,  marked  IffiDIANS, 
under  the  individual  items.     In  column  b,  the  median  value 
of  floor  areas  is  noted  as  1275.     In  column  c,  the  median 
value  of  the  window  areas  is  125.     The  remaining  values 
may  be  read  in  a  similar  manner. 

Percentage  values  for  items  i,  j,  k,  1,  ra,  n, 
o>  P>        ^  ^^cL  V  are  given  in  the  horizontal  line,  marked 
PERCENT,  under  the  individual  items.     In  column  i,  it 
indicates  that  all  the  general  shops  (100  percent)  are 
housed  in  the  same  buildings  with  the  academic  subjects. 
In  column  k,  it  indicates  that  75  percent  of  the  communi- 
ties reporting  have  the  general  shops  in  the  basements. 

The  TABLES  XII  to  XIX  inclusive  are  laid  out  in 


56 

a  similar  manner. 

Tables  and  Charts           made  from  the  data  con- 
tained in  TABL'liS  XI  to  XIX  inclusive  comparing  (1)  the 
conditions  as  found  from  the  questionnaires  to  (2)  the 
tentative  standards  as  set  up  in  CHAPTER  II. 

Conclusions  based  upon  these  comparisons,  a 
bibliography  and  an  appendix  completed  the  study. 
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CHAPTER  II 


STANDARDS  AND 

ACCEPTED  PRACTICES 
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CHAPTER  II 
STAiTOARDS  AND  ACCEPTED  PRACTICES 
The  writer  has  set  forth  in  the  following  pages 
data  which  represent  the  best  practices  concerning  the 
items  of  the  study  previously  stated  in  the  Introduction, 
page  1. 

The  wide  range  of  opinions  among  the  writers 
indicates  that  much  is  yet  to  be  done  in  the  acceptance 
of  terras  and  the  unification  of  practices,  before  stan- 
dards, in  the  true  meaning  of  the  word,  can  be  set  up. 

In  order  to  get  as  complete  a  report  as  possible 
on  the  variety  of  subjects  taught,  the  term  'GENERAL  SHOP' 
was  included  and  subdivideri  a^  indicated  on  the  question- 
naire, APPENDIX  II,  allowing-  each  subject  to  be  checked. 

As  many  of  the  shops  and  drawing  rooms  are  lo- 
cated in  f30-called  'BASElvIEOTS ' ,  the  writer  quotes  State 
statutes,  where  any  exist,  and  various  definitions  and 
statements  about  the  space  under  the  first  floor  of  a 
building. 

The  other  items,  LIGHTING,  HEATING-VENTILATING, 
PUPIL  CAPACITY,  'T'HE  Tllffi  ELEMi^^NTS  and  FLOOR  AREAS  are  en- 
larged upon  to  a  greater  or  lesser  degree  according  to  the 
amount  of  worthwhile  data  available. 

The  writer  has  interspersed  only  enough  text  to 
amplify  the  various  quotations  which  comprise  the  major 
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portion  of  the  chapter. 

GENERilL  SHOP:     "The  terra  'General  Shop'  is  ap- 
plied in  two  ways:     (1)  A  shop  where  operations  are  con- 
fined to  the  same,  or  very  similar,  raw  materials.  Of 
this  kind  of  shop,  Newkirk  says  'The  woodworking  trades 
typical  of  the  divisions  of  organized  study  that  make  up 
a  general  wood  shop  are:     (a)  Bench  wood  work,   (b)  Cab- 
inet making,   (c)  Pattern  making,   (d)  Carpentry,    (e)  Mill 
work.     And  continuing,  he  says  of  the  general  metal  shop 
that  'forging,  shett  metal  work,  machine  shop  work,  oxy- 
acetylene  welding,  heat  treating,  and  foundry  are  metal 
trades  that  may  properly  comprise  a  part  of  the  general 
mets?   shop.     (2)  A  shop  in  which  a  variety  of  operations 
along  decidedly  different  trade  lines  can  be  found.  In 
this  type  may  be  found  (a)  Wood  working  machinery,  (b) 
Sheet  Metal  machinery,   (c)  Printing  presses,  and  (d)  Au- 
tomobile repairinr^  i-n.^ch inery,   ^,11  housed  in  the  same  or 
adjacent  rooms."  ["l3:p.31-32  J 

Newkirk  makes  no  mention  of  hov;  msny  instructors 

are  included  in  either  type  of  shop. 

Another  writer  states  "It  would  seem  to  me  that 
the  attainment  of  the  objectives  can  best  be  accomplished 
through  a  rather  large  general  shop  in  charge  of  two  or 
three  instructors  each  of  whom  is  fairly  competent  in 
several  related  trades.     Such  a  shop  ishould  be  under  the 
direction  of  a  chief  instructor  who  thoroughly  understands 
education  in  general  and  the  P+^tainment  of  industrial  arts 
objectives  in  particular."    [^3: Letter] 


"A  single  school  shop,  dealing  simultaneously 
with  several  activities,   such  as  electricity,  metal  work^ 
wood  work,  and  plumbing,  is  known  as  a  general  shop.  A 
single-activity  shop,  such  as  electricity,  is  known  as  a 
unit  shop.     Until  quite  recently  most  school  shops  were 
\ini+;  shops,  and  the  unit  shop  still  is  in  wide  use.  With- 
in the  past  ten  years  the  general  shop  has  grown  in  popu- 
larity, especially  in  the  smaller  schools. 

The  general  shop  is  non-vocational  in  character. 
Its  chief  function  is  to  mfke  useful  articles  with  tools, 
equipment  and  materials,  and  to  find  out  something  about 
industrial  operations  and  conditions.     Knowledges  and 

developed.     Since  it  belongs  within  the  field 
education,   an  attempt  is  made  to  harmonize  the 
of  the  general  shop  with  those  of  the  element- 
,  the  junior  high  school,  and  the  senior  high 


skills  are 
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objectives 
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school."  [I4:p.l43] 

The  various  versions  of  the  general  shop  as 
stated  are  indicative  of  varying  ideas  in  regard  to  the 
physical  set-up  of  the  same. 

BASEIilENTS:     Schoolhouse  construction  since  about 
1920  has  considered  fairly  carefully  the  location  of  the 
shops.     Previous  to  that  time  the  Basement  was  the  only 
place  usually  available  for  shop  use,  for  t^vo  reasons: - 
(1)  the  weight  of  the  proposed  equipment  made  it  unsafe 
to  place  it  elsewhere  and  (2)  the  noise  of  the  shops  re- 
quired them  to  be  removed  as  far  as  possible  from  the 
classrooms. 

The  ambiguous  term  'Basement'  has  been  accepted 
by  custom  to  be  a  space  or  room,  the  floor  level  of  which 
was  considerably  below  grade  and  lighted  by  means  of  small 
windows  placed  high  on  the  walls. 

The  building  laws  of  the  six  New  England  states 
deal  with  basements  as  follows: 

Maine:     No  mention  of  basement,  [s] 

New  Hampshire:     No  building  code  to  date.  May 
1934,  but  one  is  in  preparation.    [^12: Letter] 

Vermont:     No  buildins"  code.    [l7: Letter] 

Mass^^chusetts:     The  building  laws  define  a  base- 
ment as  "a  horizontal  portion  of  a  building  (not  being  a 
story^  of  which  NOT  less  than  half  the  clear  height  be- 
tween floor  and  ceiling  is  above  the  average  grade  of  the 
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sidewalk  or  ground  adjoining."    [^9: Chapter  143] 

Conversely  then,  a  basement  is  a  room  y/hose 

ceiling  is  less  than  sljc  feet  above  the  average  grade  of 

the  sidewalk  or  ground  adjoining. 

The  general  laws  also  state  "in  buildings  here- 
after erected,  basements  shall  be  well  lighted,  and,  if 
ten  feet  or  more  in  height,  may  contain  the  gymnasium. 

The  gymnasium  and  the  domestic  science  and  manual  training 
rooms,  if  so  directed,   shall  have  approved  wood  floors. 
The  ceilings,  unless  the  first  floor  of  the  building  is 
of  fireproof  or  mill  construction,   shall  be  of  metal  lath 
and  hard  plaster."   [9:Chapter  143] 

RHODE  ISLAJ-ID:     No  special  code  has  been  estab- 
lished for  school  buildings.    Their  construction  is  gov- 
erned by  the  general  building  laws  of  the  state  and  fur- 
ther restricted  by  municipp"'  ordinances.  [^15: Letter] 

CONNECTICUT:     No  orient  ion  of  basement  is  made  ex- 
cept in  reference  to  its  use  for  furnace  or  boiler  rooms 
and  coal  bunkers.  [^4:p.l8] 

A  new  code  is  in  preparation  by  a  committee  of 
engineers,  architects,   school  men,   state  police,  and  repre- 
sentatives of  the  state  board  of  health. 

A  National  Education  Association  publication 
states  that  "The  basement  (or  ground  story)   shall  be  con- 
sidered a  story  if  the  ceiling  is  7^  feet  or  more  above 
the  ground  level  at  any  point  nearest  to  the  buildlns;." 

[ll:p.l23j 

Some  writers  of  considerable  experience  in  the 
study  of  school  buildings  and  programs  are  yet  rather 
concerned  in  regard  to  the  subject  under  consideration  and 
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even  after  making  the  following  statements  do  not  attempt 

to  define  what  they  condemn:       "in  spite  of  all  that  has 
been  written  in  Educational  Literature  concerning  the 
costliness  and  futility  of  Basement  space  for  educational 
and  social  purposes,  buildings  are  constantly  being  erect- 
ed with  the  inclusion  of  a  miximum  of  such  space.     The  u- 
tilization  in  practically  all  of  these  cases  will  be  very 
low  and  will,  in  no  sense,  be  commensurate  with  the  amount 
of  money  spent."  (]5:p.274] 

"To  avoid  darap,  unsanitary,  or  poorly  ventilated 
rooms  there  should  be  no  Basements  as  this  term  is  usually 
understood,  with  th*^  -oossible  exception  of  space  for  the 
Heating  Plant."  [llrp.l?] 

"a  basement  should  not  reach  more  than  three  and 
one-half  feet  below  pround  level  except  when  used  for  heat- 
ing plant,  etc."  [i6:p.l3] 

"That  section  of  the  basement  floor  which  is  usee, 
for  instructional  purposes  should  not  be  placed  at  a  depth 
of  more  than  three  and  one-half  feet  below  grade."  [^16: p .7] 

NATURAL  LIGHT INPt;     "T^very  room  should  have  abun- 
dant light.     The  orientation  should  provide  direct  sun- 
light except  in  the  case  of  a  few  rooms  in  which  a  north- 
ern exposure  may  be  preferred."  [ll:p«16] 

"Most  of  the  instruction  rooms  should  face  ap- 
proximately east  or  approximately  west,  so  as  to  have  sun- 
light part  of  the  day.     A  direct  southern  exposure  is  not 
desirable  as  the  light  and  heat  -will  be  too  intense  in  the 
middle  of  the  day.     Drawing  rooms  should  have  a  northern 
or  northerly  exposure."  Qll:p.41J 

"The  total  glass  area  should  not  be  less  than 
16  percent  of  the  floor  area."  [^l:p,38] 

"The  orientation  should  be  such  as  to  provide 
lights  to  the  m.ain  classrooms  preferably  from  the  south- 
east and  east.     Southeast,  east,   southwest,  west,  and 
south  are  the  best  order  of  compass  points  in  orientation. 
North  light  should  be  avoided  except  for  Studios  or  other 
special  types  of  rooms."  Ql6:p.l2'] 

"Glass  area  should  be  l/5  to  l/4  area  of  floor-- 
determined  by  latitude  or  by  the  presence  or  absence  of 
light  obstructions."  [_16:p.37] 
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"Mechanical  drax-ving  rooms  should  he  located  in 
olose  proximity  to  the  boys'  shops.     North  light  is  pre- 
ferred for  drawing  rooms."   [^16: p. 45] 

"The  basement  should  have  windo'w  surface  equal 
to  approximately  20  percent  of  the  floor  area,  where  used 
for  instructional  or  social  purposes. "  [^16:p»17] 

"In  general  windows  facing  Northeast,  North- 
west, South  east,  and  Southwest  will  receive  more  nearly 
equal  amounts  of  sunlight  than  those  facing  the  cardinal 
po-'^'t'^  nf  the  compass,  []l:p,2l] 

ARTTPTCTAL  LICtHTTNG:     No  f^r^.toy  in  the  design  of 
9  building  is  more  important  than  that  of  illumination. 
It  has  been  an  international  problem  under  consideration 
by  engineers  for  several  years  to  establish  an  acceptable 
standard  unit  of  lighting. 

The  variables  entering  into  the  solution  of  the 
problem  are  many.    The  engineers  of  the  General  Electric 
Company  have  devised  what  is  known  nc.  the  lumen  method  in 
which  the  intensity  of  the  light  is  measured  by  a  unit 
called  the  foot-candle.*'^ 

In  buildings  already  erected  the  distribution 
of  light  can  be  readily  measured  by  a  sensitive  photo- 
electric, self  indicating  meter.     For  the  calculation  of 
the  design  of  the  illuminants  for  contemplated  construc- 
tion, tables  and  charts,  compiled  by  the  same  company,  en- 
able a  competent  person  to  calculate  the  necessary  light- 
ing equipment  to  r^-ive  pre -determined  resiHtf?. 

In  order  thst  the  reader  rnqy  gain  more  intimate 

A  foot-candle  is  the  amount  of  illumination  furnished  by 
a  standard  candle  at  a  distance  of  one  foot. 
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knowledge  of  some  of  the  variable  factors  in  the  lighting 

situation,  the  following  paragraphs  are  quoted: 

ROOM  PROPORTIONS  —  "In  general,  large  rooms 
use  light  more  efficiently  than  do  small  rooms  because 
there  is  less  iwall  aj?ea  to  absorb  light  in  proportion  to 
floor  space.    Raising  the  light  source  tends  to  increase 
the  proportion  of  wall  area  to  floor  area,  thus  reducing  . 
the  relative  efficiency  of  high  bay  installations. "  [6  :  p. 19 

REFLECT I ON  FACTORS  OF  COLORED  SURFACES  —  "The 
proportion  of  light  reflected  by  walls  and  ceilings  of 
various  colors,  that  is,   their  Reflection  Factors,  has  an 
Important  bearing  on  both  the  natural  and  the  artificial 
lighting.     The  proportion  reflected  will  depend  somewhat 
upon  the  color  of  the  incident  light.     The  figures  here 
given  show  what  proportion  of  the  light  of  Mazda  lamps 
these  painted  surfaces  reflect.    Reflection  Factors  are 
of  special  usefulness  in  determining  the  Coefficient  of 
Utilization  (ratio  of  light  delivered  at  the  work  to  total 
light  of  lamps)   applicable  to  an  interior.     The  Reflection 
Factor  of  any  colored  surface  can  be  approximated  by  com- 
paring it  with  these  samples,"     [^6: Chart  opp,  p.  18] 

The  samples  referred  to  in  the  proceeding  para- 
graph, 32  in  number,  are  in  color.     Each  color  is  named 
and  the  "percentage  of  reflection  figure"  is  given  for 
each.     The  color  at  the  upper  end  of  the  range  is  IVORY 
having  a  reflection  of  81  percent.     At  the  lower  end  of 
the  range  is  SPANISH  BLUE  with  a  reflection  of  only  7  per- 
cent, 

COVFRAGE  —     "VJith  a  light  source  only  8  feet 
above  the  floor  one  unit  would  be  required  for  each  55 
square  feet  to  give  reasonable  uniform  coverage;  for  a 
10-foot  height  a  unit  for  each  125  square  feet;  15-foot 
height,  325  square  feet;  20-foot  height,  650  square  feet, 
etc,"  C6;p.5] 

From  the  figures  of  the  proceeding  paragraph  the 

writer  has  made  CHART  B,  page  66,  indicating  graphically 
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the  niamlDer  of  square  feet  of  area  covered  uniforinly  per 

unit  of  illumination  when  located  at  heights  varying  from 

5  feet  to  20  feet. 

FOOT-CANDLES  REQUIRED  —     "The  foot-candle  val- 
ues given  in  the  following  pages  correspond  to  ■nr'='^^P!nt 
standards  for  different  classes  of  industrial  operations, 
of'f'ices,  stores,  etc.    They  are  merely  an  index  to  good 
practice.     In  most  cases,  where  higher  foot-candle  values 
than  shown  in  this  table  are  being  used,  it  is  found  that 
the  benefits  derived  more  than  offset  the  slightly  increas- 
ed cost.     The  desirable  illumination  for  any  particular 
installation  depends  upon  actual  conditions,   such  as  the 
accuracy  of  the  operation,  the  fineness  of  detail  to  be 
observed,   the  color  of  the  goods  worked  on  or  handled,  and, 
in  the  case  of  stores,  the  advertising  value  resulting 
from  the  attractiveness  of  a  well-lighted  interior • "[6: p#  13 

In  the  pages  mentioned  in  the  preceeding  para- 
graph two  values  of  "Poot-candles  recommended"  are  given. 
One  value  is  caller!  "Good  Practice"  sjid  the  other  "Mini- 
mum",    The  values  relate  to  what  are  called  Commercial  In- 
teriors of  which  approximately  150  are  mentioned.  Among 
these  are  Schools,  for  which,  in  drawing  rooms  the  two 
values  given  are  "Good  Practice",  25  foot-candles,  "Mini- 
mum", 15  foot-candles.    The  values  for  manual  training 
rooms  are  12  and  8  respectively, 

Thp!  average  of  the  two  values  for  drawing  rooms 
would  then  be  20  foot-candles,   and  for  manual  training 
rooms  10  foot-candles. 

For  general  values  to  cover  average  conditions 
these  foot-candle  values  are  converted  into  watts  per 
square  foot  of  floor  area  for  drawing  rooms  and  shops 
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and  become  4  vjatts  per  square  foot  of  floor  area  for  draw- 
ing rooms  and  2  watts  per  square  foot  of  floor  area  for 
shops.  [2: Consultation^ 

The  American  Standards  Association  prescribes 
5  watts  per  square  foot  of  floor  area  for  drawing  rooms 
and  3  watts  per  square  foot  of  floor  area  for  industrial 
arts  rooms. 

A  test  of  reading  letters  under  various  amounts 

of  illiamination  from  0,2  foot-candles  to  5  foot-candles 

led  the  investigators  to  lay  down  a  provisional  standard 

of  5  foot-candles  for  class  rooms, 

"It  is  slightly  less  than  the  standard  that  the 
Illiwninating  Enp-ineering  Society  has  laid  down  as  the 
minimw  for  daylight.     This  standard  is  6  foot-candles, 
A  survey  of  schools  has  shown,  however,  that  if  this  stan- 
dard of  5  foot-candles  were  universally  attained,  the  pre- 
vailing light  situation  would  have  to  be  considerably  im- 
proved." [llrp.lOe] 
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CHART  B,  p^p'e  66,  Tnias  made  from  data  in  the 
Genevf^l  Klectrlc  Company's  book.  Illumination  Design  Data, 
page  18,  and  shows  how  much  area  will, he  covered  'reason- 
ably -uniform'  when  the  illumlnant  is  placed  at  different 
heights. 

The  figures  used  were: 
Height  of  illuriinant  in  feet        Coverage  in  square  fee 

8  55 
10  125 
15  325 
20  650 

The  position  of  these  factors  were  located  on 
the  dl rgram  and  a  curve  drawn  to  enable  one  to  determine 
(1)  the  proper  height  to  place  the  illuminant  when  the 
coverage  is  known  and  (2)  to  determine  the  area  covered 
'reasonably  uniform  when  the  height  of  the  illuminant  is 
known ' • 

Reading  from  the  CHART,  it  would  be  necessary 
to  place  a  light  at  a  height  of  12  feet  to  obtain  uniform 
coverage  for  200  square  feet.     Again  —  to  cover  300  squar( 
feet  reasonably  uniform  —  would  require  the  light  to  be 
placed  at  a  height  of  14-|  feet. 

■ 
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HEATING-VEM-ILATION  SYSTEMS:     Various  types 
of  heatlrxg-ventilating  systems  are  briefly  described  on 
page  35  as  abridged  from  Strayer  and  Englehardts  Score 
Card  for  City  School  Buildings,     The  8  types  are  lettered 
A  to  H  inclusive  and  the  designations  c^i'ven  here  were 
used  on  the  questionnaire  instruction  letter  (APPSInTDIX  IV, 
continued,  page  vii  )  and  also  in  the  TABLES  XI  to  XIX  in- 
clusive as  item  w. 

TIME  FACTORS:     The  time  factors'""  are  such  that 
no  attempt  to  set  up  a  standard  has  been  made.    For  pur- 
poses of  comparison  in  this  study  the  -writer  has  taken  45 
as  the  length  in  minutes  of  a  single  period.     He  does  not 
mean  to  approve,  or  disapprove  it,  as  being  the  best  for 
general  work  or  to  state  how  many  periods  per  week  should 
be  devoted  to  any  particular  subject, 

PUPIL  CAPACITY:     "The  size  of  classes'"* lias  a 
direct  influence  upon  the  character  of  the  school  plant 
by  determining  the  size  of  rooms.     At  present  there  is  no 
objective  evidence  to  enable  anyone  to  state  authoritative- 
ly  what  the  ideal  class  size  should  be.     There  is  plenty 
of  available  evidence  to  shovi?  that  class  size  is  only  one 
of  the  many  factors  affecting  the  efficiency  of  instruc- 
tion.    In  the  smaller  communities  the  problem  of  class 
size  is  not  a  serious  one.     In  the  larger  cl.tio?!  p.-5r«=^c-u- 
tives  have  been  forced  to  consider  it."  j]l0:p«3lj 

"As  a  general  rule,  an  elementary  classroom 
should  be  planned  large  enough  to  accommodate  the  normal 
number  of  pupils  that  one  teacher  can  instruct  effectively 
and  no  more,  j^ll:p«23] 

"The  absolute  capacity  of  a  class  room  mav  be 
determined  by  dividing  the  floor  area  by  15  square  feet, 
the  accepted  individual  floor  space  area,"  [^10:p,15l] 


^Length  of  period  in  minutes  (column  s  on  TABLES  XI  to  XIX 
inclusive)     Number  of  minutes  assigned  to  the  subject  r»er 
week  (column  t  on  same  TABLES) 
""'*Colu2nn  g,  symbol    P,  on  TABLES  XI  to  XIX  inclusive. 
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"The  noiTinal  capacity  of  a  woodshop  is  twenty 
per  teacher,"  j^lltp.ss] 

Such  a  wide  variation  is  found  among  writers 
concerning  the  proper  number  of  square  feet  of  floor  area 
per  pupil  in  industrial  arts  rooms  that  the  writer  has 
taken  an  average  of  several  and  uses,  for  comparison,  60 
square  feet  for  shops  and  20  square  feet  for  drawing  rooms* 
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SYNOPSIS  OF  CHOSEN  STANDARDS 

1  A  general  shop  is  one  in  which  a  variety  of  operations 
along  different  trade  lines  can  be  found  in  one  room. 

2  A  basement  is  a  room  designated  as  such  by  the  common 
usage  of  the  word. 

3  The  total  window  area  should  not  be  less  than  20  per- 
cent of  the  floor  area  in  any  room» 

4  Drawing  rooms  should  have  a  northern  exposure* 

5  There  should  be  not  less  than  2  watts  of  electric 
lighting  power  per  square  foot  of  floor  area  in  all 
shops 

6  There  should  be  not  less  than  4  watts  of  electric 
lighting  power  per  square  foot  of  floor  area  in  all 
drawing  rooms • 

7  A  period  length  of  45  minutes  is  used  as  a  basis. 

8  Twenty  pupils  per  teacher  is  used  as  a  basis. 

9  Sixty  square  feet  of  floor  area  per  pupil  is  used  as 
a  basis  for  shops. 

10      Twenty  square  feet  of  floor  area  per  pupil  is  used  as 
a  basis  for  drawing  rooms. 
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CHAPTER  III 
CLASSIFICATION     OF  DATA 

Soon  after  1880,  several  industrial  arts  courses 
appeared  in  different  sections  of  the  New  England  States. 
They  were  naturally  put  into  the  same  building  with  the 
academic  subjects.    After  the  junior  high  school  movement 
began  (1910),  the  industrial  arts  subjects  gradually  be- 
came located  in  a  building  by  themselves  and  have  contin- 
ued to  be  segregated  somewhat  since  that  time* 

Among  the  communities  included  in  this  study, 
two  subjects  were  introduced  during  the  5-year  period, 
1880-1884  (item  u),  and  placed  in  the  academic  buildings; 
none  was  introduced  during  the  next  5-year  period,  1885- 
1889;  one  during  1890-1894  and  placed  in  academic  build- 
ing; none  during  1895-1899,  three  during  1900-1904  and 
placed  in  academic  buildingSj,  four  during  D  905-1909  in 
academic  building;  eighteen  during  1910-1914,  15  in  aca- 
demic buildings  and  5  in  separate  buildings;  seventeen 
during  1915-1919,  14  in  academic  buildings  and  3  in  sepa- 
rate buildings;  twenty-seven  during  1920-1924,  20  in  aca- 
demic buildings  and  7  in  separate  buildings;   twenty- three 
during  1925-1929,  10  in  academic  buildings  and  13  in  sepa- 
rate buildings;   eight  during  1930-1934,  6  in  academic 
buildings  and  2  in  separate  buildings. 

These  data  are  shown  graphically  in  CHART  C, 
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page  74. 

CHART  C,  while  it  indicates  a  considerable  fall- 
ing off  of  new  industrial  arts  courses  "being  offered, 
shows  also  that  the  courses  are  being  taught  in  the  aca- 
demic building.     This  may  be  caused  by  either  of  two 
reasons:     First,  it  is  less  expensive  to  use  one  build- 
ing;  second,  the  buildings  are  being  designed  with  better 
and  lighter  rooms  and  are  more  sound-proof. 

Comparing  the  same  subjects,  for  the  same  peri- 
ods of  time,  according  to  whether  they  are  located  in  or 
above  the  basements,  we  find  for  the  5-year  period  1880- 
1884  that  two  subjects  were  placed  above  the  basement* 
none  was  introduced  during  1885-1889;  one  during  1890- 
1894  and  placed  above  the  basement;  none  during  1895-1899; 
three  during  1900-1904;  one  placed  in  basement  and  two  a- 
bove  the  basement;  four  during .1905-09,  one  placed  in  base- 
ment and  three  above  the  basement;  eighteen  durinp*  1910- 
1914,  eleven  in  basement  and  seven  placed  above  the  base- 
ment;  seventeen  during  l^'l..5-1919,  foLirteen  placer?  t-p  hoqci™ 
ment  and  three  above  the  basement;   twenty- seven  during 
1920-1924,  eleven  placed  in  basement  and  sixteen  placed 
above  the  basement;  twenty-three  during  1925-1929,  fif- 
teen placed  in  basement  and  eight  placed  above  the  base- 
ment; eight  during  1930-1934,  four  placed  in  the  basement 
and  four  placed  above  the  basement. 

• 

These  data  are  shown  graphically  in  CHART  D, 

page  74. 

Contrary  to  what  might  be  expected,  CHART  D 
shows  that  for  the  first  20  years  none  of  the  shops  were 
located  in  the  basements.     These  facts  lead  us  to  con- 
clude that  the  early  basements  were  so  unfit  for  the  pur- 
pose that  they  could  not  be  used,  but  that  as  better  bulld| 
ings  were  being  developed,  better  basements  resulted  and 
the  industrial  arts  work  located  in  them. 

Only  those  rooms  for  which  complete  data  were 
available  as  to  the  year  the  subject  was  first  taught  in 
each  community,  (item  u)  and  the  room  locations,  were 
used  to  construct  CHARTS  C  and  D,  page  74. 
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CHART 


CHARTS 
C       and  D 

COMPARISON  OF  ROOM  LOCATIONS,  BY  5  YEAR  PERIODS, 
BASED  UPON  THE  YEAR  OF  INTRODUCTION  OP  THE  SUB- 
JECT, BY  BUILDINGS 

Five  yeai*  periods 
*80    *84-    '89    '9A    *99    '04-    *09    *I4-    *I9    '  24-    *29  *34- 
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In  academic  "building  (item  i) 
------  In  separate  building  (item  j) 


COMPARISON  OF  ROOM  LOCATIONS,  BY  5  YEAR  PERIODS, 
BASED  UPON  THE  YFAR  OP  INTRODUCTION  OF  THE  SUB- 
JECT, BY  FLOORS 

Five  year  periods 
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In  Basement  of  academic  or 

separate  building  (item  k) 

------  Ibove  Basement  of  academic  or 

separate  building  (item  l.plui 
 '__ltem  m}_  _.. 


For  both  CHARTS  see  statement  in  regard  to  item  (u)  page 
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to  floor 
TABLE 


The  median  values  of  the  ratios  of  windov;  areas 
areas  are  as  folloTws: 


XI 

TABLE  XII 


TABLE 
TABLE 


XIII 


XIV 


TABLE  XV 

TABLE  XVI 

TABLE  XVII 
TABLE  XVI 11 

TABLE  XIX 


TEN  GENERAL  SHOPS  IN 
MASSACHUSETTS 

EIGHT  GENERAL  SHOPS 
IN  MAINE,   NEW  HAIvIP SHIRE, 
RHODE  ISLAND,  and  CDNN- 
ECTIGUT 

SIXTEEN  WOOD  SHOPS  IN 
MASSACHUSETTS 

TWENTY  WOOD  SHOPS  IN 
NEW  ENGLA^TD  EXCLUDING 
I\1ASSACHUSETTS 

FIFTEEN  FREEHAND  DRAW- 
ING ROOMS  IN  MASSACHU- 
SETTS 

SEVEN  FREEHAND  DRAWING 
ROOMS  IN  MAII^,  RHODE 
ISLAITO  and  CONIJEGTICUT 

THIRTEEN  MECHANICAL  DRAW- 
ING ROOMS  IN  MASSACHUSETTS 

NINETEEN  MECHANICAL  DRAW- 
ING ROOMS  IN  NEW  ENGLAND 
EXCLUDING  MASSACHUSETTS 

THIRTY-FOUR  MINOR  SHOPS 
IN  NEW  ENGLAND 


10. -54  perceni 


7«66  percen 
14.00  percen 

12.40  peroen-j; 

20.40  percen 

18.40  percen 
17.90  percen 

17.50  percen 
12.40  perceni 


These  figures  indicate  that  only  the  FIFTEEN 
FREEHAND  DRAWING  ROOMS  IN  MASSACHUSETTS  are  up  to  or  above 
the  chosen  basis  of  comparison  of  20  percent,  i.e.  having 
the  area  of  the  windows  eonel  to  20  percent,  or  one-fifth, 
of  the  area  of  the  floor. 

The  above  figures  are  shown  graphically  in  CHART 
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E,  below. 
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COMPARING  THE  MEDIAN  VALUES  OP  THE  RATIO  OF  iVINDOW  AREAS 
TO  FLOOR  AREAS,   IN  PERCEI^T?,  FOR  TEE  GROUPS  OP  ROOMS  REPRE- 
SENTED  BY  TABLES  XI  TO  XIX  INCLUSIVE 


X  shov/s  the  value  of  median  of  ratio  of  window 
area  to  floor  area  in  percent  for  the  TABLE  as  indicated 
by  the  numbers  at  the  bottom  of  the  CHART, 

The  exact  figures  are  for  CHART  XI,  10.34  per- 
cent; CHART  XII,  7 •66  percent;  CHART  XIII,  14,00  percent; 
CHART  XIV,  12,40  percent;  CHART  XM ,  20,40  percent;  CHjlRT 
XVI,  18.40  percent;   CHART  XVII,  17,90  percent;  CHART  XVIII^ 
17.50  percent;  and  CHART  XIX,  12.40  percent. 
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The  median  values  of  watts  of  electric  lighting 
power  per  square  foot  of  floor  area  for  drawing  rooms  are 
as  follows: 

TABLE  XV            FIFTEEN  FRE'iHAND  DRAWING 

ROOMS  IN  MASSACHUSFTTS  1,32 

TABLE  XVI          SEVEN  FRESHAIMD  DRAWING 
ROOMS  IN  MAINE,  RHODE 
ISLAND  and  CONITECTICUT  0,75 

TABLE  XVII        THIRTEEN  MECHANICAL  DRAW- 
ING ROOilS  IN  MASSACHUSETTS  1,02 

TABLE  XVIII      NINETEEN  MECHANICAL  DRAW- 
ING ROOMS  IN  NEV^T  ENGLAND  0.56 
EXCLliDING  MAS^'^^CHITSETTS 

The  figures  indicate  the  inadequacy  of  the 
lighting  equipment  of  the  drawing  rooms  when  these  figures 
are  compared  to  the  standard  of  4  watts  per  square  foot  of 
floor  area. 

The  above  figures  are  shown  graphically  in 

CHART  F,  page  78. 
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CHART  F 

COMPARING  THE  MEDIAN  VALUES  OP  WATTS  OF  ELECTRIC  LTGI-ITING 
POWER  TO  SQUARE  PE'iT  OP  FLOOR  AREA  FOR  THE  FOUR  GROUPS  OF 
DRAWING  ROOMS  REPRESENTED  BY  TABLES  XV,  XVI,  XVII  AND 
XVIII 


X  shows  the  value  of  median  of  watts  per  square 
foot  of  floor  area  for  the  TABLE  indicated  by  the  numbers 
at  the  bottom  of  the  CHART. 

The  exact  figures  are  for  TABLE  X\^  1,32;  XVI, 
0.75;  XVII,  1,02  and  for  XIX,  0.56,  all  in  watts  per  squar( 
foot  of  floor  area. 

Refer  to  page  77  for  titles  of  TABLES 
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The  median  value  of  iwatts  of  electric  lighting 
poTwer  per  square  foot  of  floor  area  for  shops  are  as  fol- 
lows: 

TABLE  XI            TEN  GENERAL  SHOPS  IN 

M^SSACHTTSETTS  0.78 

TABLE  XII          EIGHT  GENERAL  SHOPS 

IN  MAINE,  NEW  HAI.'IP SHIRE, 

RHODE  ISLAND,  AND  GONIJECT- 

ICUT  0,41 

TABLE  XIII        SIXTEEN  WOOD  SHOPS  IN 

MASSACHUSETTS  0.71 

TABLE  XIV          TV/ENTY  WOOD  SHOPS  IN 
NEW  ENGLAND  EXCLUDING 
MASSACHUSETTS  0.62 

TABLE  XIX          THIRTY-POUR  MINOR  SHOPS 

IN  NF"/  ENGLALTD  0.78 

These  figures,  as  in  the  case  of  those  for  the 
drawing  rooms,  indicate  the  poor  lighting  equipment  of 
the  shops.    The  standard  is  2  watts  per  square  foot  of 
floor  area. 

The  above  figures  are  shown  graphically  in  CHART 
G,  page  80. 

It  should  he  noted  that  the  lower  value  of  4 
watts  per  square  foot  of  floor  area  and  not  the  standard 
of  5  watts  as  named  by  the  AIvIERICAN  STANDARDS  ASSOCIATION, 
has  been  used  for  lighting  comparisons.     If  this  latter 
value  were  used  as  a  basis  of  comparison,  it  would  mean 
that  the  ro<^mg  are  about  l/S  as  well  lighted  as  they  shoulc 
be. 

CHART 
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COMPARING  THE  MEDIAN  VALUES  OP  WATTS  OP  ELECTRIC  LIGHTING 
POVi^R  TO  SOITAR-R]  FEET  OP  PLOOR  AREA  POR  THE  PIVE  GROUPS  OP 
SHOPS  REPRESENTED  BY  TABLES  XI,  XII,  XIII,  XIV  and  XIX 
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XI       XU       XIU       XIV      XV       XVi     XVil      XVIU  X\% 
TABLE  NUMBERS" 


X  shows  the  •'.^alue  of  median  of  watts  per  square 
foot  of  floor  area  for  the  TABLES  as  Indicated  by  the  num- 
bers at  the  bottom  of  the  CHART. 

The  exact  figures  are  for  CHART  XI,  0.78;  CHART 
XII,  0,41;  CHART  XIII,  0.71;   CHART  XIV,  0.62;   and  CHART 
XIX,  0.78,  all  in  watts  per  square  foot  of  floor  area. 


Refer  to  page  79  for  titles  of  TABLES 


The  median  values  of  square  feet  of  floor  area 


per  pupil  are  as  follov7s: 
TABLE  XI 


TABLE  XII 


TABLE  XIII 
TABLE  XIV 

TABLE  XV 
TABLE  XVI 

TABLE  XVII 
TABLE  XVIII 

TABLE  XIX 


TEN  GENERAL  SHOPS  IN 
MASSACHUSETTS 

EIGHT  GENERAL  SHOPS 

IN  MAINE,  NEW  HAIaP SHIRE, 

RHODE  ISLAND,   AND  CONrJECT- 

ICUT 

SIXTEEN  WOOD  SHOPS  IN 
MASSACHUSETTS 

TV/EOTY  WOOD  SHOPS  IN 
NEW  ENGLA^ID  EXCLUDING 
MASSACHUSETTS 

FIFTEEN  FREEHAND  DRAW- 
ING ROOMS  IN  MASSACHUSETTS 


SEVEN  FREEHAND  DRAWING 
ROOMS  IN  MAI^JE,  RHODE 
ISLAND  AND  CONNECT ICDT 


THIRTEEN  MECHANICAL  DRAW- 
ING ROOMS  IN  MASSACHUSETTS 

NI:METEEN  MECHANICAL  DRAWING 
ROOMS  IN  NEW  ENGLAJID  EXCLUD- 
ING  MASSACHUSETTS 

THIRTY-FOUR  MINOR  SHOPS  IN 
NEW  ENGLAND 


49,0 
76.0 


51.0 

57.5 
22.8 

26.4 
23.7 

32.8 
60.0 


The  4  TABLES  numbered  XV,  XVI,  XVII  and  XVIII 
rooms 

represent  all  drawing^  in  the  study  and  we  note  that  the 
values  are  all  a\jove  the  standard  of  20  square  feet  of 
floor  area  per  pupil.     The  fact  that  many  of  the  shops  are 
used  in  which  to  give  instruction  in  drawing  is  the  prob- 
able cause  of  this  distribution. 
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The  5  TABLES  ntur^h^T'ftd  XI,  XII,  XIII,  XIV  and 
XIX  represent  all  shops  in  the  study  and  we  note  that  the 
median  valiies  for  TABLES  XI,  XIII  and  XIV  are  below  the 
standard  of  60  square  feet  per  pupil,  the  median  value  of 
TABLE  XII  is  above  the  standard  and  that  of  TABLE  XIX  is 
just  at  the  standard, 

A  comparison  of  room  locations,  by  building, 
shovjs  that  for  the  TEN  GENERAL  SHOPS  IN  MSSACHUSETTS 
(TAPLF  XI)  100  percent  are  in  the  academic  buildings  and 
0  percent  are  in  separate  buildings;  for  the  EIGHT  GENERAL 
SHOPS  IN  MAINE,  NEV^  HAI/IPSHIRE,  RHODE  ISLAND,   MW  CONNECTI- 
CUT (TABLE  XII)  75  percent  are  in  the  academic  and  25  per- 
cent are  in  separate  buildings;  for  the  SIXTEEN  WOOD  SHOPS 
IN  MA.SS/VCHUSETTS  (TABLE  XIII)  87,5  percent  are  in  the  aca- 
demic and  12.5  percent  are  in  separate  buildings;  for  the 
TV/EI\rTY  WOOD  SHOPS  IN  NEW  ENGLAND  EXCLUDING  MASSACHUSETTS 
(TABLE  XIV)  64,7  percent  are  in  the  academic  and  35.3  per- 
cent are  in  separate  buildings;  for  the  FIFTEEN  FREEHAND 
DRAWING  ROOMS  IN  MASSACHUSETTS  (TABLE  XV)  93.4  percent  are 
in  the  academic  and  6.6  percent  are  in  separate  buildings; 
for  the  SEVEN  FREEHAND  DRAWING  ROOMS  IN  IvIAINE,  RHODE  IS- 
LAND AND  CONNECTICUT  (TABLE  XVI)  83.3  percent  are  in  the 
academic  and  16.7  percent  are  in  separate  buildings;  for 
the  THIRTEEN  MECHANICAL  DRAV/ING  ROOMS  IN  MASSACHUSETTS 
(TABLE  XVII)  92.4  percent  are  in  the  academic  and  7.6  per- 

li 


cent  are  in  separate  buildings;  for  the  NINETEEN  MECHANI- 
CAL DRAWING  ROOMS  IN  NEW  ENGLAND  EXCLUDING  MASSACHUSETTS 
(TABLE  XVIII)  61»2  percent  are  in  the  academic  buildings 
and  38.8  percent  are  in  separate  buildings;  for  the  THIR- 
TY-FOUR MINOR  SHOPS  IN  NEW  ENGLAND  (TABLE  XTX)  48.4  per- 
cent «re  in  the  academic  and  51.6  percent  are  in  separate 
buildings. 

The  above  figures  are  shown  graphically  in 
CHART  H,  page  84. 
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COMPARISON  OF  ROOM  LOCATIONS,  BY  BUILDING,   (Items  1  and  j) 

IN  PER  CENT  FOR  TABLES  XI  TO  XIX  INCLUSIVE 
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XI      XII  XIII    XIV    XV    XVI    XVII  XVIII  XIX 
TABLE  NUMBERS* 


X  SHOPS  IN  ACADEMIC  BUILDINGS 
o      SHOPS  IN  SEPARATE  BUILDINGS 
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A.  further  comparison  of  room  locations  (CHART 
H,  page  84,  made  the  comparison  according  to  the  location 
in  the  academic  or  in  separate  buildings)  by  'Basement  or 
Above'   shows  that  for  the  TEN  GENERAL  SHOPS  IN  MASSACHU- 
SETTS (TABLE  XI)  75  percent  are  in  the  basements  and  25 
percent  are  above  the  basements  of  either  the  academic  or 
the  separate  buildings;  for  the  EIGHT  GEI^RAL  SHOPS  IN 
MAINE,   mm  HAI/IP SHIRE,  RHODE  ISLAND  AND  CONNECTICUT  (TABLE 

XII)  71.4  percent  are  in  basements  and  28.6  above  the  base- 
ments; for  the  SIXTEEN  WOOD  SHOPS  IN  MASSACHUSETTS  (TABLE 

XIII)  79.6  percent  are  in  basements  and  21»4  percent  above 
the  bssem^ents;  for  the  TVffiT^Y  WOOD  SHOPS  IN  im'}  ENGLA1\[D 
EXCLUDING  MASSACHUSETTS  (TABLE  XIV)  58.8  percent  are  in 
basements  and  41.2  percent  above  the  basements;  for  the 
FIFTEEN  FRE]iHAND  DRAWING  ROOliS  IN  MASSACHUSETTS  (TABLE  X.V) 
42.8  percent  are  in  basements  and  57.2  above  the  basements; 
for  the  SEVEN  FREEHAND  DRAWING  ROOMS  IN  MAINE,  RHODE  ISLANl  ^ 
ANT)  CONNECTICUT  (TABLE  XVI)  42.9  percent  are  in  basements 
and  57.1  above  the  basem.ents;  for  the  THIRTEEN  l^/ECHANICAL 
DRAWING  ROOMS  IN  MASSACHUSETTS  (TABLE  XVII)  45.5  percent 
are  in  basements  and  54.5  are  above  the  basements;  for  the 
NINETEEN  MECHANICAL  DRAWING  ROOMS  IN  l^TEW  ENGLAITO  EXCLUDING 

MASSACHUSETTS  (TABLE  XVIII)  35.3  percent  are  in  basements 
and  64.7  percent  are  above  the  basements|  for  the  THIRTY- 
FOUR  MINOR  SHOPS  IN  NEW  ENGLAI^  (TABLE  XIX)  70  percent  are 
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in  basements  and  30  percent  above  the  basements. 

The  percent  of  rooms  located  in  basements  is 

item  k  on  the  TABLES  XI  TO  XIX  inclusive  and  the  percent 

of  rooms  located  above  the  basement  is  the  sum  of  items  1 

and  m  on  the  same  TABLES. 

The  above  figures  are  shown  graphically  in 

CHART  J,  page  87, 
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CHART 


COMPARISON  OF  ROOM  LOCATIONS,  BASEME^IT  OR  ABOVE 
(Items  k,  1  and  m)  IN  PER  CEOT  FOR  TABLES  XI 
_      TO  XIX  INCLUSIVE  ^. 
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XI    XII    XIII    XIV    XV    XVI    XVII  XVIII  XIX 

TABLE  NUMBERS* 


X      ROOMS  IN  BASEIffiNT 


O      ROOMS  ABOVE  BASEMENT 


SEE  PAGE 
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FOR  TITLES  OF  IlIDIVIDUAL  TABLES 


The  percent  of  rooms  receiving  natural  light 
from  the  NORTH,  EAST,  SOUTH,  WEST  or  OVERHEAD  are  as  fol- 
lows?    For  TABLE  XV,  FIFTEEN  PREKHAND  DRAWING  ROOMS  IN 
MASSACHUSETTS,  20  percent  receive  natural  light  from  the 
NORTH,  20  percent  from  the  EAST,  50  percent  from  the  SOUTH, 
40  percent  from  the  WEST  and  10  percent  from  OVERHEAD. 

For  TABLE  XVI,   SEVEN  FREEHAND  DRAWING  ROOMS  IN 
MAINE,  RHODE  ISLAND  Al'ID  CONNECTICUT,  28.6  percent  receive 
natural  light  from  the  NORTH,  14.3  percent  from  the  EAST, 
28, 6  percent  from  the  SOUTH,  28 ,6  percent  from  the  VffiST 
and  0  percent  from  OVERPIEAD. 

For  TABLE  XVII,  THIRTEEN  MECHANICAL  DRAWING 
ROOMS  IN  MASSACHUSETTS,  50  percent  receive  natural  light 
from  the  NORTH,  40  percent  from  the  EAST,  20  percent  from 
the  SOUTH,  50  percent  from  the  WEST  and  0  percent  from 
OVERHEAD. 

For  TABLE  XVIII,  NINETEEN  MECHANICAL  DRAWING 
ROOMS  IN  ITEW  ENGLAND  EXCLUDING  MASSACHUSETTS,  63.2  per- 
cent receive  light  from  the  NORTH,  21  percent  from  the 
EAST,  36.8  percent  from  the  SOUTH,  21  percent  from  the 
WEST  and  0  percent  from  OVERHEAD. 

These  TABLES  XV,  XVI,  XVII  and  XVIII  represent 
all  drawing  rooms  in  the  study  and  as  many  rooms  receive 
natural  light  from  more  than  one  direction  these  multiple 
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directions  are  included  in  the  tabulation. 

Comparing  the  figures  as  given  in  the  TABLES 
to  ascertain  the  percentage  receiving  natural  light  from 
the  NORTH,  our  accepted  standard,  vje  note  that  the  follow- 
ing values  are:     For  TABLE  X^7,  20  percent,  for  TABLE  XVI, 
28.6  percent,  for  TABLE  XVII,  50  percent  and  for  TABLE 

XVIII,  63.2  percent. 

TABLE  XVIII,  representing  NINETEEN  MECHANICAL 
DRAWING  ROOMS  IN  NEV/  ENGLAND  EXCLITDING  MASSACPIU SETTS,  ther< 
fore  locate??  rooms  in  the  most  favorable  positions  of  the 
4  groups  with  63.2  percent  receiving  natural  light  from 
the  NORTH. 

These  figures,   in  tabular  form,  are  part  of 
TABLE  XX,  page  90. 

For  the  remaining  TABLES  XI,  XII,  XIII,  XIV  and 

XIX,  representing  all  shops  in  the  study,  no  standard  of 
direction  from  which  natural  light  should  be  received  was 
deduced.    The  values  of  the  percentages  for  the  5  direct- 
ions are  included  in  TABLE  XX,  page  90. 


TABLE  XX 


90 


NUTJBER  OP  ROOMS,  BY  PERCENT,  RECEIVIITG  NATURAL  LIGHT  FROM 
CARDINAL  COMPASS  POINTS  OR  OVEPJIEAD  FOR  TABLES  XI  TO  XIX 
INCLUSIVE 


TABLE 


T)TRFCTIONS      OP  LIGHT 


NUI.'PER 

NORTH 

EAST 

SOUTH 

V/EST 

OVERHE 

XI 

40 

60 

20 

40 

0 

XII 

12.5 

57.5 

50 

57.5 

0 

XIII 

6.7 

40 

60 

60 

6.7 

XIV 

58.9 

44.5 

55.5 

55.5 

0 

XV 

20 

20 

50 

40 

10 

XVI 

28.6 

14.5 

28.6 

28.6 

0 

XVII 

50 

40 

20 

50 

0 

XVIII 

65.2 

21 

56.8 

21 

0 

XIX 

59.5 

59.5 

59.5 

55.7 

0 

See  pages  52-55  for  titles  of  lndlT>idual  TABLES 


TABLE  XX,  page  90,   indicates  the  percentage 
of  rooms  receiving  natural  licrht  from  the  cardinal  points 
of  the  compass,  and  overhead,  or  shovm  by  the  column  head- 
ing 53,  for  TABLES  XI  TO  XIX  inclusive, 

Reading  from  the  TABLE  XX,  the  first  column 
at  the  left  is  TABLE  NTJIVIBERS;   the  second  column,  headed 
NORTH  indicates  for  TABLE  XI  that  40  percent  of  the  rooms 
receive  natural  light  from  that  directionj  the  third  col- 
uinn  headed  EAST  indicates  that  60  percent  of  the  rooms  of 
the  same  TABLE  XI  receive  natural  light  from,  that  direc- 
tion.    Continuing  on  the  same  horizontal  line  the  percent- 
ages may  be  found  for  the  other  three  directions,  SOUTH, 
WEST  and  OVEHHEAD  for  the  group  of  rooms  represented  by 
TABLE  XI,  namely,  TEN  GENERAL  SHOPS  IN  MSSACHUSETTS. 

The  succeeding  horizontal  lines  show  similar 
values  for  the  TABLES  XII  TO  XIX  inclusive. 


The  median  values  of  the  period  length  in 


minutes  for  the 
TABLE  XI 

TABLE  XII 


TABLE  XIII 
TABLE  XIV 

TABLE  XV 

TABLE  XVI 

TABLE  XVII 

TABLE  XVI IT 


TABLE  XIX 


TABLES  XI  TO  XIX  are  as  follows: 

TEN  GENERAL  SHOPS  IN  45.0  minute 
MASSACHUSETTS 

EIGHT  GENERAL  SHOPS 
IN  MAIIME,  NE¥^  HAMPSHIRE, 
RHODE  ISLAND,  AND  CONN- 
ECTICUT 54.0  " 

SIXTEEN  WOOD  SHOPS  IN 
MASSACHUSETTS  50.0  " 

TWENTY  WOOD  SHOPS  IN 
NEW  ENGLAND  EXCLUDING 
MASSACHUSETTS  48.5  " 

FIFTEEN  FREEHAND  DRAW- 
ING ROOMS  IN  MASSACHU- 
SETTS 42.5  " 

SEVEN  FREEHAND  DRAWING 

ROOMS  IN  MiAINE,  RHODE 

ISLAND  AND  CONNECTICUT     47.5  " 

THIRTEEN  J/TECHANICAL 
DRAWING  ROOMS  IN  M/,SS- 
ACHUSETTS  50.0  " 

NIN"P:TEEN  MECHANICAL 

DRAWING  ROOMS  IN 

ENGLAl^ID  EXCLUDING 

MASSACHUSETTS  45.0  " 

THIRTY-POUR  MINOR 

SHOPS  IN  NEW  ENGLAND        90.0  " 


These  figures  indicate  a  close  grouping  around 
the  chosen  standard  of  a  45  minute  period  with  the  excep- 
tion of  TABLE  XIX. 

These  figures,  in  tabular  form,  are  given  in 
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TABLE  XXI,  page  94,  and  shown  graphically  In  CHART  I 
the  same  page« 

I 

C  on 

TABLE      XXI    and    CHART  j^iS 


TABLE  XXI 
MEDIAl 

I  VALUES  OF  PERIOD  LENGTH  IN  MINUTES 
XIX  INCLUSIVE 

FOR  TABLES  XI  TO 

TABLE  NO. 

XI 

XII 

XIII 

XIV 

XV 

XVI 

XVII 

XVIII 

XIX 

MEDIAN 

45 

54 

50 

48.5 

42.5 

47.5 

50 

45 

90 

*SEE  PAGE 


FOR  TITLES  OF  INDIVIDUAL  TABLES 


•A 


ft- 


TABLE  XXI,  pep-e  94,  indicates  the  m<=>'i*'Hn  ■'tf?!- 
ues  of  period  length  in  minutes  for  TABLES  XI  TO  XIX  in- 
clusive, 

Reading  from  TABLE  XXI  the  first  column  headed 
XI  indicates  that  45  minutes  is  the  median  length  of  a 
period  in  TEN  GEIIERAL  SHOPS  IN  MASSACHUSETTS.     The  second 
coliimn  headed  XII  indicates  that  54  minutes  is  the  median 
length  of  a  period  in  EIGHT  GENERAL  SHOPS  IN  MAINE,  NEW 
HAMPSHIRE,  RHODE  ISLAND  AND  CONNECT ICUT.     In  like  manner 
the  median  length  of  the  period  may  be  read  for  the  TABLES 
XIII  to  XIX  inclusive. 

The  above  datq  is  indicated  in  CHART  K,  page 
94,  in  which  the  x  on  the  ordinate  XI  is  on  the  basis 
line  representing  45  minutes.     This  basis  line  has  been 
chosen  arbitrarily  as  explained  on  page  68.    For  ordinate 
XII,  the  X  is  at  54,  representing  a  median  length  of  perioc, 
of  54  minutes  for  the  rooms  covered  by  TABLE  XII.     In  like 
manner  the  median  length  of  the  period  may  be  read  for  the 
TABLES  XIII  TO  XIX  inclusive. 

The,  number  of  minutes  assigned  to  each  subject 
per  week  for  the  TABLES  XI  TO  XIX  inclusive  are  as  follows: 
For  TABLE  XI,  TEN  GENERAL  SHOPS  IN  MSSACHUSETTS,  120 
minutes;  for  TABLE  XII,  EIGHT  GEl^IERAL  SHOPS  IN  MAINE,  NEW 
HAMPSHIRE,  RHODE  ISLAND  AND  CONNECTICUT,  325  minutes;  for 
TABLE  XIII,  SIXTEEN  WOOD  SHOPS  IN  MASSACHUSETTS,  100 


minutes;  for  TABLE  XTV,  TWENTY  WOOD  SHOPS  IN  NEW  ENGLAND 
EXCLUDING  MSSACHUSETTS,  180  minutes;  for  TABLE  XV,  FIF- 
TEEN FREEHAiTD  DRAWING  ROOMS  IN  MASSACHUSETTS,  81  minutes; 
for  TABLE  XVI,   SEVEN  FREEHAND  DRAWING  ROOMS  IN  MAINE,  RHODi 
ISLAT^TD  M<T)  C0NNECTICI3T,  130  minutes;   for  TABLE  XVII,  THIR- 
TEEN MECHANICAL  DRAWING  ROOMS  IN  MASSACHUSETTS,  90  minute sj 
for  TABLE  XVIII,  NINETEEN  MECHANICAL  DRAWING  ROOMS  IN  NEW 
ENGLAND  EXCLUDING  MASSACHUSETTS,  135  minutes;   and  for 
TABLE  XIX,  THIRTY-FOUR  MINOR  SHOPS  IN  NEW  ENGLAND,  450 
mimit  e  s  • 

These  figures  show  a  range  of  369  minutes,  the 
lower  limit  "being  81  and  the  upper  limit  450,  The  median 
of  the  9  values  is  130, 

The  above  figures,  in  tabular  form,  are  given 
in  TABLE  XXII,  page  97. 


TABLE 


XXII 
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MEDIAN  VALUES  OP  MINUTES  PER  WEEK  FOR 
TABLES  XI  TO  XIX  INCLUSIVE 


« 


XI    XII    XJTT    XIV     X\^    XVI     XVII  XVTII  XIX 


TABLE  NO. 


MEDIAN 


120  325 


100     180     81  130 


90 


135 


450 


Reading  from  T^BLE  XXII,  the  fir.^t  column 
headed  XI  iff^idtes  that  120  is  the  median  number  of 
minutes  per  week  in  the  TEN  GENERAL  SHOPS  IN  MASSACHUSETTS . 
The  second  column,  headed  XII,  indicates  that  325  is  the 
median  number  of  minutes  per  week  in  the  EIGHT  GENERAL 
SHOPS  IN  MAINE,  NEW  HAlvIPSHIRE,  RHODE  ISLAND  AND  CONNECTI- 
CUT, 

In  like  manner  the  median  length  of  minutes 
week  may  be  read  for  TABLES  XIII  TO  XIX  inclusive. 


See  Page  92  for  titles  of  Individual  TABLES 


The  percentage  values  for  the  number  of  rooms 
designed  for  the  purpose  of  giving  instruction  in  the 
particular  subject  for  which  they  are  "being  used,  for 
TABLES  XI  TO  XIX  inclusive,  are  as  follows:     For  TABLE 
XI,  TEN  GEI^ERAL  SHOPS  IN  I.IASSAGHUSETTS,  50  percent;  for 
TABLE  XII,  EIGHT  GENERAL  SHOPS  IN  MAINE,   NEW  HA1.1PSHIRE, 
RHODE  ISLAND  AND  CONNECTICUT,   50  percent;  for  TABLE  XIII, 
SIXTEEN  WOOD  SHOPS  IN  MASSACHUSETTS,  42.8  percent;  for 
TABLE  XIV,  TV/ENTY  WOOD  SHOPS  IN  NEW  ENGLAND  EXCLUDING 
MASSACHUSETTS,  66.6  percent;   for  TABLE  XV,  FIFTEEN  FREE- 
HAND DRAWING  ROOMS  IN  MASSACHUSETTS,         percent;  for 
TABLE  XVI,   SEVEN  FRFEHAND  DRAWING  ROOMS  IN  MAINE,  RHODE 
ISLAND  AND  COMECTICUT,  100  percent;  for  TABLE  XVII,  THIR. 
TEEN  MECHANICAL  DRAWING  ROOMS  IN  MASSACHUSETTS,  37.5  per- 
cent;  for  TABLE  XVIII,  NINETEEN  MECHANICAL  DRAWING  ROOMS 
IN  imi  ENGLAND  EXCLUDING  MASSACHUSETTS,   61.5  percent;  for 
TABLE  XIX,  THIRTY-POUR  MINOR  SHOPS  IN  NSW  ENGLAND,  53.6 
percent. 

Of  these  9  vfilwes,  only  that  in  TABLE  XVI,  re- 
presenting 1  FREEHAND  DRAWING  ROOMS  IN  MAIl^,  RHODE  IS- 
LAND AND  CONNECTICUT  indicates  that  the  rooms  were  de- 
signed 100  percent  for  the  purpose  for  which  they  are  be- 
ing used. 


( 


TABLE  XXIII 
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NUMBER  OP  ROOMS  DESIGNED  FOR  THE  PURPOSE  OF  rrlVING  IN- 
STRUCTION IN  THE  PARTICULAR  SUBJECT  FOR  WllCE  THEY  ARE 
BEING  USED,  BY  PERCENT,  FOR  TABLES  XI  TO  XIX  INCLUSIVE 

TABLE  NO*     XI     XII    XIII      XIV    XV    XVI    XVII    XVIII  XIX 

PERCENT          50      50     42,8    66.6    33     100    37.5     61.5  53.6 

TABLE  XXIII,  above.  Indicates  the  percentage 
of  rooms  designed  for  the  purpose  of  giving  instruction 
in  the  particular  subject  for  which  they  are  being  used. 
Reading  from  the  TABLE,  the  first  horizontal  line  gives 
TABLE  NUiffiERS,   and  the  second  horizontal  line  gives  the 
percentage  for  the  group  of  rooms  represented  by  the  TABLE 
indicated  in  the  first  line.    Thus  for  TABLE  XI,  the  per- 
centage is  50;   for  TABLE  XIT,  the  percentage  is  50;  for 
TABLE  XIII,   the  percentage  is  42.8.    The  remainder  of  the 
values  may  be  read  in  a  similar  manner. 

The  situation,  as  a  whole  as  it  appears  from 
the  figures  of  TABLE  XXIII,  while  serious  in  one  way,  may 
not  be  as  much  of  a  handicap  as  they  appear  to  be.  Both 
freehand  and  mechanical  drawing  can  be  taught  to  advantage 
in  a  room  primarily  designed  for  wood  working  if  the  in- 
structor is  able  to  adapt  himself  and  his  pupils  to  the 

existing  conditions. 

TABLE  IX,  page  28,  indicates  that  freehand  and 

« 

See  Page  92  for  titles  of  individual  TABLES 

and  mechanical  drawing  comprise  58  of  our  19.^  snblects  or 
nearly  32  percent.  As  It  is  a  basic  study  for  all  of  the 
other  subjects,  it  should  be  given  careful  consideration. 
Tables  of  improper  height  and  soiled  benches  are  not  con- 
ducive to  the  making  of  acceptable  drawings. 


The  types  of  HEATING-VENTILATING  SYSTEMS  as 
described  on  page  35  and  used  in  the  various  buildings  of 
the  study  are  distributed  according  to  the  type  of  the 
system,  by  states,  as  follows:     In  MAINE  there  is  1  of 
type  A,  1  of  type  B,  there  are  4  of  type  C,  there  is  1  of 
type  D,  and  1  of  type  G,   a  total  of  8;   in  NEW  HMIPSHIRE 
there  are  6  of  type  C  and  there  is  1  of  type  D,  a  total 
of  7;   in  VERIvIONT  there  is  1  of  type  D  and  one  of  type  G, 
a  total  of  2;   in  MASSACHUSETTS  there  is  1  of  type  A,  there 
are  2  of  type  C,  3  of  type  D,  2  of  type  E,  6  of  type  P, 
6  of  type  G  and  6  of  typp  H,  a  total  of  26;   in  RHODE  IS- 
LAND there  is  1  of  type  F  and  1  of  type  G,  a  total  of  2; 
in  CONiffiCTIGUT  there  are  6  of  type  G  and  there  is  1  of 
type  G,   a  total  of  7.     The  grand  total  is  52  and  does  not 
check  the  total  of  questionnaires  returned  on  TABLE  VIII, 
page  25,  as  two  questionnaires  failed  to  give  this  in- 
formation. 

The  above  figures  in  tabular  form  are  given  in 
TABLE  XXIV,  page  102. 


TABLE  XXIV 
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TYPES  OF  HEATING-VENTILATING  SYSTEMS  IN  USE  IN  THE  BUILD- 
INGS  INCLUDED  IN  THE  STUDY,  BY  STATES 


STATE 


TYPES  OP  SYSTEMS*"* 

ABCDEFGH 


STATE 
TOTALS 


MAINE 

m\'l  HAMPSHIRE 
VERMONT 
MASSACHUSETTS 
RHODE  ISLAND 
CONNECTICUT 

TYPE  TOTALS 


114    1  1 
6  1 

1  1 

1  2     3     2     6  6  6 

1  1 

6  1 


8 
7 
2 
26 
2 
7 


2     1  18     6     2     7  10  6 


B2 


Refer  to  page  35  for*  aAscription  of  TYPES  A-H  inclusive 


Tye  types  of  HEATING-VEITTILATING  SYSTEMS  nsed 
in  52  of  the  54  buildings  included  in  the  study  are  tabula- 
ted by  states  in  TABLE  XXIV,  page  lOS.     Reading  from  the 
TABLE,  the  first  column  at  the  left  is  the  n8j:ne  of  the 
state.     In  the  horizontal  lines  opposite  each  state  and 
in  the  columns  headed  A,B,C,D,E,F,G  and  H  are  found  the 
numbers  of  the  type  of  system  represented  by  the  H.etter  at 
the  head  of  each  column.     Thus  for  I.IAINE,  there  is  1  sys- 
tem of  type  A,  1  of  type  B,   there  are  4  of  type  C,  etc. 
For  New  Hampshire  there  are  6  of  type  C  and  1  of  type  D. 
The  state  totals  are  in  the  right  hand  column  "STATE  TOTALS 
and  for  MAINE  reads  8,  indicating  that  there  are  8  build- 
ings of  the  study  in  that  state.    The  total  for  each  tjj^e 
is  given  in  the  lower  horizontal  line  "TYPE  TOTALS"  and  for 
Type  A  reads  2,  indicating  that  in  the  whole  number  of 
briildings  in  the  study  there  are  2  systems  designated  as 
Type  A.     The  totals  for  the  other  states  and  the  types  of 
systems  may  be  read  in  a  similar  manner. 

The  types  of  systems  A  to  H  inclusive  are  des- 
cribed on  page  35. 

The  types  of  HEATING-VENTILATING  SYSTEMS  are 
distributed,  in  percent,  as  follov;s:     Type  A,  3.85  percent, 
type  B,  1.92  percent,   type  C,  34.61  percent,  type  D,  11,54 
percent,  type  E,  5.85  percent,  type  F,  13.46  nercent,  type 
G,  19.23  percent  and  t:/pe  H,  11.54  percent  making  a  total 
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r 


i 


1 


of  100  percent. 

Type  C,  the  Direct-Natural  system,  which  con- 
sists of  radiators  in  the  rooms  for  heating  and  air  for 
ventilation  received  f^^oin  windows,   is  the  prevailing  type 
as  shown  by  these  percentages*    The  type  standing  second 
in  the  list  is  G,  the  Split  System,  which  consists  of  ra- 
diators for  heatinp;  and  fans  for  rielivering  fresh  worm  air 
through  ducts  to  the  rooms. 

Each  type  of  system  is  described  on  page  35, 
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CHAPTER  IV 
CONCLUSIONS 
A  survey  of  the  data  contained  in  this  thesis 
shows  that  the  following  are  among  the  most  important  con- 
clusions which  may  be  drawn  therefrom: 

1.  There  are  17  different  industrial  arts  subjects 
taught  in  the  Seventh,  Eighth  and  Ninth  grades  in  th© 
cities  and  towns  of  New  England  within  the  population  lim- 
its of  5,000  to  15,000  persons, 

2.  The  predominant  subject  is  woodworking  (wood  shop, 
vood  finishing,  cabinet  making  and  pattern  making)  which 
subject  represents  33«9  percent  of  the  total  nxunber  of 
subjects, 

3.  The  subject  second  in  prominence  is  drawing  (free- 
hand and  mechanical)  which  subject  represents  31,7  percent 
of  the  total  number  of  subjects. 

4.  The  subject  third  in  prominence  is  home  mechanics 
which  subject  represents  7«1  percent  of  the  total  number 

I  of  subjects, 

5.  One  room  general  shops  comprise  12,7  percent  of 
the  total  number  of  rooms  used, 

6.  The  median  value  of  square  feet  of  floor  area  per 
pupil  for  the  10  general  shops  in  Massachusetts  is  49  which 
is  18»3  percent  below  the  standard  of  60  square  feet  per 
pupil. 


7.  The  median  value  of  square  feet  of  floor  area  per 
pupil  for  the  8  general  shops  in  New  England,  excluding 
Massachusetts,  is  76,  which  is  25«5  percent  above  the 
stsmdard  of  60  square  feet  per  pupil. 

8.  The  median  value  of  square  feet  of  floor  area  per 
pupil  for  the  16  wood  shops  in  Massachusetts  is  51,  which 
is  15  percent  helow  the  standard  of  60  square  feet  per 
pupil. 

9»    The  median  value  of  square  feet  of  floor  area  per 
pupil  for  the  20  wood  shops  in  New  England,  excluding 
Massachusetts,  is  57«5  which  is  4  percent  below  the  stan- 
dard of  60  square  feet  per  pupil • 

10*    The  median  value  of  square  feet  of  floor  area  per 
pupil  for  the  15  freehand  drawing  rooms  in  Massachusetts 
is  22 #8  which  is  14  percent  above  the  standard  of  20  square 
feet  per  pupil* 

11.  The  median  value  of  square  feet  of  floor  area  per 
pupil  for  the  7  freehand  drawing  rooms  in  Maine,  Rhode 
Island,  and  Connecticut  is  26»4  which  is  32  percent  above 
the  standard  of  20  square  feet  per  pupil* 

12.  The  median  value  of  square  feet  of  floor  area  per 
pupil  for  the  13  mechanical  drawing  rooms  in  Massachusetts 
is  23.7  which  is  18  percent  above  the  standard  of  20  square 
feet  per  pupil* 
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13.  The  median  value  of  square  feet  of  floor  area  per 
pupil  for  the  19  mechanical  drawing  rooms  in  New  England 
excluding  Massachusetts  is  32»8  which  is  64  percent  above 
the  standard  of  20  square  feet  per  pupil. 

14.  The  median  value  of  square  feet  of  floor  area  per 
pupil  for  the  34  minor  shops  in  New  England  is  60  which  la 

I   the  standard  value. 

15.  One  hundred  and  eighty- three  classes  in  the  17 
different  industrial  arts  subjects  are  taught  in  142  roomsl 
indicating  that  28.9  percent  of  the  rooms  are  utilized  for 
the  teaching  of  more  than  one  subject. 

16.  The  median  values  of  the  maximum  pupil  capacities 
per  room  for  the  five  groups  of  shops  have  a  range  of  6, 
varying  f^om  a  minimum  of  20  to  a  maximum  of  26 • 

17.  Seventy- five  percent  of  the  shops  are  located  in 
the  academic  buildings  and  25  percent  in  separate  build- 
ings. 

18.  Eighty-two  and  six-tenths  percent  of  the  drawing 
rooms  are  located  in  the  academic  buildings  and  17 #4  per- 
cent in  separate  buildings. 

19.  Basements  predominate  as  locations  for  the  shops 
as  the  average  of  the  five  groups  of  shops  is  71  percent 
to  be  so  located. 

20.  Twenty-five  percent  is  the  average  percent  of  the 
five  groups  of  shops  that  are  located  on  the  first  floor 
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©f  either  the  academic  or  the  separate  buildings. 

21.  Pour  percent  is  the  average  percent  of  the  four 
groups  of  shops  that  are  located  above  the  first  floor  of 
either  the  academic  or  the  separate  buildings. 

22.  Basements  predominate  as  locations  for  the  draw- 
ing rooms  as  41 • 7  percent  is  the  average  of  the  four 
groups  of  drawing  rooms  to  be  so  located. 

23.  Twenty-five  and  six- tenths  percent  of  the  drawing 
rooms  represented  by  the  four  groups  are  located  on  the 
first  floor  of  either  the  academic  or  the  separate  build- 
ings. 

24.  Thirty-two  and  seven-tenths  percent  of  the  drawing 
rooms  represented  by  the  fo\ir  groups  are  located  above  the 
first  floor  of  either  the  academic  or  the  separate  build- 
ings. 

25.  Fifty- two  and  six-tenths  is  the  average  percent 
of  the  five  groups  of  shops  that  were  designed  for  the 
purpose  for  which  they  are  being  used. 

26.  Fifty-eight  is  the  average  percent  of  the  four 
groups  of  drawing  rooms  that  were  designed  for  the  purpose 
for  which  they  are  being  used. 

27.  The  median  value  of  the  ratio  of  window  areas  to 
I            floor  areas  for  the  10  general  shops  of  Massachusetts  is 

10. 34  percent  or  48.2  percent  below  the  standard  ratio  of 
20  percent. 
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28*    Tlie  median  value  of  the  ratio  of  window  areas  to 
floor  areas  for  the  8  general  shops  in  New  England,  exclud- 
ing Massachusetts,  is  7»7  percent  or  61.7  percent  below 
the  standard  ratio  of  20  percent, 

29.  The  median  value  of  the  ratio  of  window  areas  to 
floor  areas  for  the  16  wood  shops  in  Massachusetts  is  14 
percent  or  30  percent  below  the  standard  of  20  percent. 

30.  The  median  value  of  the  ratio  of  window  areas  to 
floor  areas  for  the  20  wood  shops  in  New  England,  exclud- 
ing Massachusetts,  is  12*4  percent  or  38  percent  below  the 
standard  of  20  percent. 

31.  The  medisui  value  of  the  ratio  of  window  areas  to 
floor  areas  for  the  15  freehajid  drawing  rooms  in  Massachu- 
setts is  20.4  percent  or  2  percent  above  the  standard  of 
20  percent. 

32.  The  median  value  of  the  ratio  of  window  areas  to 


floor  areas  for  the  7  freehand  drawing  rooms  in  New  England, 


excluding  Massachusetts,  is  18.4  percent  or  8  percent  be- 
low the  standard  of  20  percent. 

33.  The  median  value  of  the  ratio  of  window  areas  to 
floor  areas  for  the  13  mechanical  drawing  rooms  in  Massa- 
chusetts is  17.9  percent  or  10.5  percent  below  the  stan- 
dard of  20  percent. 

34.  The  median  value  of  the  ratio  of  window  areas  to 
floor  areas  for  the  19  mechanical  drawing  rooms  in  New 
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England,  excluding  Massachusetts,  is  17.5  percent  or  12»5 
percent  below  the  standard  of  20  percent • 

35.  The  median  value  of  the  ratio  of  window  areas  to 
floor  areas  for  the  34  minor  shops  in  New  England  is  12«4 
percent  or  38  percent  below  the  standard  of  20  percent. 

36.  The  drawing  rooms  are  the  most  favored  by  natural 
light.    Three  of  the  four  groups  of  drawing  rooms  have 
median  values  of  the  ratio  of  window  areas  to  floor  fiU7eas, 
2  percent,  10»5  percent  and  12«5  percent  respectively,  a- 
bove  the  standard  of  20  percent. 

37.  The  shops  are  poorly  lighted  by  natural  light. 
All  five  groups  of  shops  are  below  the  standard  of  20  per- 
cent.   The  median  values  of  the  ratio  of  window  areas  to 
floor  areas  have  a  range  of  53.7  percent,  varying  from  8 
percent  below  the  standard  to  61.7  percent  below  the  stan- 
dard with  the  average  of  the  five  groups  37.3  below  the 
standard. 

38.  No  particular  attempt  to  give  drawing  rooms  a 
northerly  exposure  was  made  as  only  40.4  percent  of  the 
four  groups  of  drawing  rooms  have  such  exposure. 

39.  Overhead  lighting  by  natural  light  is  not  a  com- 
mon practice  as  only  one  of  the  54  rooms  is  so  lighted. 

^  40.    Exposures  are  nearly  equally  divided,  the  average 

percent  of  all  the  shops  and  drawing  rooms  being  as  fol- 
lows:   Prom  the  North,  33.2  percent;  from  the  East,  35.2 
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percent;  from  the  South,  37»5  percent;  and  from  the  West, 
38.5  percent.     (These  percentages  do  not  total  100  as 
many  rooms  receive  light  from  more  than  one  direction.) 

41.  The  median  value  of  watts  of  electric  lighting 
power  per  square  foot  of  floor  area  for  the  10  general 
shops  in  Massachusetts  is  0.78  or  61  percent  below  the 
standard  of  2  watts  per  square  foot. 

42.  The  median  value  of  watts  of  electric  lighting 
power  per  square  foot  of  floor  area  for  the  8  general 
shops  in  New  England,  excluding  Massachusetts,  is  0.41  or 
79.5  percent  below  the  standard  of  2  watts  per  square  foot  , 

45.    The  median  value  of  watts  of  electric  lighting 
power  per  square  foot  of  floor  area  for  the  16  wood  shops  : 
in  Massachusetts  is  0.71  or  64.5  percent  below  the  standara 
of  2  watts  per  square  foot. 

44.  The  median  value  of  watts  of  electric  lighting 
pow4r  per  square  foot  of  floor  area  for  the  20  wood  shops 
in  New  England,  excluding  Massachusetts,  is  0»62  or  69 
percent  below  the  standard  of  2  watts  per  square  foot. 

45.  The  median  value  of  watts  of  electric  lighting 
power  per  square  foot  of  floor  area  for  the  34  minor  shops 
in  New  England  is  0,78  or  61  percent  below  the  standard  of 
2  watts  per  square  foot. 

46.  The  shops  are  poorly  lighted  by  artificial  light. 
All  five  groups  of  shops  are  below  the  standard  of  2  watts 
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of  electric  lighting  power  per  square  foot  of  floor  area. 
The  median  values  for  the  five  groups  have  a  range  of  18»5 
percent,  varying  from  61  percent  helow  the  standard  to 
79»5  percent  helow  the  standard.    The  average  of  the  five 
groups  is  67  percent  below  the  standard. 

47.  The  median  value  of  watts  of  electric  lighting 
power  per  square  foot  of  floor  area  for  the  15  freehand 
drawing  rooms  in  Massachusetts  is  1*32  or  67  percent  be- 
low the  standard  of  4  watts  per  square  foot* 

48.  The  median  value  of  watts  of  electric  lighting 
power  per  square  foot  of  floor  area  for  the  7  freehand 
drawing  rooms  in  New  England,  excluding  Massachusetts,  is 
0.75  or  81.3  percent  below  the  standard  of  4  watts  per 
square  foot, 

49.  The  median  value  of  watts  of  electric  lighting 
power  per  square  foot  of  floor  area  for  the  13  mechanical 
drawing  rooms  in  Massachusetts  i  1.02  or  74«5  percent  be- 
low the  standard  of  4  watts  per  square  foot. 

50.  The  median  value  of  watts  of  electric  lighting 
power  per  square  foot  of  floor  area  for  the  19  mechanical 
drawing  rooms  in  New  England,  excluding  Massachusetts,  is 
0«56  or  86  J)ercent  below  the  standard  of  4  watts  per  squar< 
foot. 

51.  The  drawing  rooms  are  poorly  lighted  by  artificia] 


light.    All  four  groups  of  drawing  rooms  are  below  the  stai 
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dard  of  4  watts  of  electric  lighting  power  per  square  foot 
of  floor  area.    The  median  values  for  the  four  groups  of 
drawing  rooms  have  a  range  of  19  percent,  varying  from  67 
percent  below  the  standard  to  86  percent  below  the  stan- 
dard.   The  average  of  the  four  groups  is  77 .2  percent  be- 
low the  standard. 

52.  The  median  values  of  the  length  of  the  periods 
in  minutes  in  the  10  general  shops  in  Massachusetts  is  45; 
for  the  8  general  shops  in  New  England,  excluding  Massachu 
setts, is  54;  for  the  16  wood  shops  in  Massachusetts  is  50; 
for  the  20  wood  shops  in  New  England  excluding  Massachusetts 
is  48«5;  and  for  the  34  minor  shops  in  New  England  is  90. 
The  average  of  these  5  median  values  is  57*5  minutes. 

53.  The  median  values  for  the  length  of  the  period 
in  minutes  for  the  15  freehand  drawing  rooms  in  Massachu- 
setts is  42«5;  for  the  7  freehand  drawing  rooms  in  New  Eng^ 
land  excluding  Massachusetts  is  47.5;  for  the  13  mechani- 
cal drawing  rooms  in  Massachusetts  is  50;  and  for  the  19 
mechanical  drawing  rooms  in  New  England  excluding  Massachu| 
setts  is  45.    The  average  of  these  four  median  values  is 
46+  minutes. 

54.  The  median  values  for  the  total  number  of  minutes 
per  week  for  the  10  general  shops  in  Massachusetts  is  120; 
for  the  8  general  shops  in  New  England  excluding  Massachu- 
setts is  325;  for  the  16  woodshopa  in  Massachusetts  Is 
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100;  for  the  20  wood  shops  in  New  England  excluding  Massa- 
chusetts is  180  and  for  the  34  minor  shops  in  New  England 
is  450.    The  average  of  these  five  median  values  is  236 
minutes, 

55.  The  median  values  for  the  total  number  of  minutes 
per  week  for  the  15  freehand  drawing  rooms  in  Massachusetts 
is  81;  for  the  7  freehand  drawing  rooms  in  New  England,  ex- 
cluding Massachusetts,  is  130;  for  the  13  mechanical  draw- 
ing rooms  in  Massachusetts  is  90;  and  for  the  19  mechani- 
cal drawing  rooms  in  New  England,  excluding  Massachusetts, 
is  135.    The  average  of  these  four  median  values  is  109 
minutes* 

56.  Prom  1880,  the  date  of  the  introduction  of  the 
first  subject  of  the  study,  until  the  period  1910-1914  in- 
clusive, all  shops  and  drawing  rooms  were  placed  in  the 
academic  buildings. 

57.  Prom  1910  to  1932,  70  percent  of  the  shops  and 
drawing  rooms,  as  they  were  introduced  into  the  curriculum, 
were  placed  in  the  academic  buildings  and  30  percent  were 
placed  in  separate  buildings. 

58.  Prom  1880  until  the  period  1910-1914  inclusive, 
20  percent  of  the  shops  and  drawing  rooms  were  placed  in 

H  the  basements  of  the  academic  buildings  and  80  percent 

were  placed  above  the  basements. 

59.  Proa  1910  to  1932,  59  percent  of  the  shops  and 
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drawing  rooms  were  placed  in  the  basements  and  41  percent 
Here  placed  above  the  basements. 

60,  From  1920  to  1934,  62  percent  of  the  shops  and 
drawing  rooms  were  placed  in  the  academic  buildings  and 
38  percent  were  placed  in  separate  buildings. 

61.  From  1920  to  1934,  52  percent  of  the  shops  and 
drawing  rooms  were  placed  in  the  basements  and  48  percent 
were  placed  above  the  basements  of  either  the  academic  or 
the  separate  buildings. 


«       «       «       «  « 


The  decidedly  inadequate  lighting,  by  both  natur- 
al and  artificial  light,  of  practically  all  the  shops  and 
drawing  rooms  is  probably  the  outstanding  feature  disclos- 
ed by  the  data  of  this  thesis. 

It  is  to  be  hoped  that  future  studies  will  show 
a  marked  improvement  in  this  important  factor  of  illianina- 
tion,  and  that  a  Isrger  percentage  of  industrial  arts 
rooms  will  be  properly  designed  and  sufficiently  lighted. 
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Boston  University 
School  of  Education 
29  Exeter  Street 
Boston,  Massachusetts 

Bate 


Dear  Mr. 


I  ani  making  a  study  of  the  facilities  for  the  Teaching 
of  the  Industrial  Arts  in  all  cities  and  towns  in  New 
England  having  populations  between  the  limits  of  5,000 
and  15,000  persons. 

May  I  request  that  you  check  on  the  enclosed  list  the  type 
of  o-P'-^^n^  zstion  and  whether  -^r  rot  Industrial  Arts  courses 
are  offered  In  the  seventh,  eighth,   and  ninth  grades  of 
these  schools? 

I  should  he  very  glad  to  receive  a  State  report,  if  from 
that  report  I  could  gain  this  information,  without  troubl- 
ing you  to  check  on  the  list. 

I  shall  appreciate  very  much  your  co-operation. 

Very  truly  yours. 


EHT:L 
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GEliERAL  SHOP  SITOJ^HCTS 


m  one  room 


SHOPS  IN  ACADEMIC  BUILDING 


"  SEPARATE  BUILDING 


"  BASEMENT  OP  EITHER  BLDG 


"     ON  1ST  FLOOR  OP  EITHER  BLDG 


"     ABOVE  FIRST  FLOOR  WHICH? 


NATURAL  LIGHT  PROM  NORTH 


"  EAST 


"  SOUTH 


"  VffiST 


11 


"  OVERHEAD 


WINDOW  AREA  IN  SQUARE  FEET 


13 


ELECTRIC  LIGHTS      TOTAL  WATTAGE 


14 


HEAT I NG-VENT ILAT ION  SYSTEM 


15 


LENGTH  OP  PERIOD  IJJ  MINUTES 


16 


PERIODS  PER  W^EIC  p  ilR  DIVISION 


17 


FIRST  TAUGHT  IN  YEAR  1 


18 


FLOOR  AR]';A  in  SQUARE  FEET 


19 


WAS  SUBJECT  C0NSID2RED  BY  ARCH'T 


20 


MAXIMUM  PUPIL  CAPA:!ITY 


21 
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NEW  ENGLAND  CITIES  AND  TOWNS.  5,000-15,000  POPULATIOIT; 
IHDUSTRIAL  ARTS  IN  GR&DES  VII,  VIII,  and  IX.  1 

•       S       lo       15      d*      ZS     Se      as      AO     AS      So      SS      &e      (yS      jo  , 
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CONN. 
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NUMBER  OF  CITIES  AND  TOWNS  WITHIN  POPULATION  LIMIT! 
"        **        "  "        "  OFFERING  INDUSTRIAL  ARTS 
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Tl 


Date 


Dear   ; 

The  jiinior  high  school  and  the  Industrial  arts 
are  prominent  factors  in  educational  circles  at  the  pre- 
sent time.     A  study  of  certain  items  in  connection  with 
the  teaching  of  industrial  arts  seems  opportune  so  the 
writer  has  prepared  a  questionnaire  to  facilitate  this 
purpose. 

Certain  data  gotten  from  state  reports,  or  from 
personal  letters  from  the  state  supervisors,  have  been 
entered  on  the  questionnaire.     If  you  cannot  spare  the 
time,  will  you  have  a  competent  person  complete  the  check- 
ing and  insertion  of  additional  data  and  mail  the  question 
naire  in  the  enclosed  stamped  and  addressed  envelope? 

A  small  print  is  enclosed  which  the  writer  hopes 
will  he  of  interest  to  you.     It  is  based  on  the  prelimin- 
ary figures  of  the  study. 

Data  from  this  questionnaire  are  to  be  incorpor- 
ated in  a  Ivlaster's  Thesis,  therefore,  an  early  reply  will 
be  much  appreciated.     Please  accept  my  thanks  for  your 
assistance. 

An  abstract  of  final  results  will  be  sent  to  all 
par»ticipants ,     "Please  use  instruction  sheet,  accom.panying 
this  letter,  in  filling  out  the  questionnaire. 

Very  truly  yours. 


EHT:L 
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INSTRUCTION  SHEET  TO  ACCOMPA^IY  QUESTIONNAIRE 


Item  1: 


Item 
Item 


2: 
3: 


Item 


Item 


Item 
Item 

Item 

Item 

Item 
Item 
Item 


8: 
9: 
10: 
11: 
12:  J 

13: 
14: 

15: 


16 
17 


;1 


18: 

19: 

20 
21 


Check  on  this  line,  in  the  proper  column, 
all  iiri-?tR  of  vour  ' General  Shop' 

If  in  one  room,  check  as  in  Item  1 
If  in  more  than  one,  ignore  the  item 

If  'General  Shop',  check  in  'General  Shop 
colirnm 

If  'Unit  Shops',  check  proper  ones 


Same  as  for  Item  3,  checking  on  the  prop- 
er line  to  fit  location  of  room 


Check  one  or  more  for  each  room 


Insert  figures  for  each  different  room 

Select  from  the  types  given  below,  the 
correct  letter  and  insert  sam.e  in  the 
last  column  'The  Building' 


Insert  figures  for  each  suhject 

Year  in  which  subject  was  introduced  in 
the  present  building 

Insert  figures  for  each  room 

'Yes'  or  'No'  for  each  subject 

Insert  figures  for  each  room 


TABLE  OP  TYPES  OP  HEATING -VENTILATION  SYSTEMS 

Furnace -Gravity  System  (Hot  air  furnaces  with 
ducts,  no  fan) 
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vlii 


B 


D 


E 


H 


Furnace -Blast  System  (Fans  driving  fresh  air  over 
hot  air  furnaces  thence  to  the  rooms  through 
ducts) 

Direct-Natural  System  (Radiators  in  rooms  for 
heating  and  air  for  ventilation  hy  means  of  win- 
dovj  s ) 

Direct-Indirect  System  (Radiators  in  rooms  and 
admitting  air  from  out-of-doors  at  the  back  of 
and  upon  each  radiator) 

All  Blast -Steam  System  (Pans  driving  air  through 
steam  chambers  directly  into  rooms  through  ducts) 

Direct-Gravity  System  (Radiators  in  rooms,  air 
for  ventilation  warmed,  by  indirect  radiators  in 
basement  passing  through  flues  by  gravity  to  the 
rooms ) 

Split  System  (Radiators  for  heating  and  fans  for 
delivering  fresh  warm  air  through  ducts  to  the 
rooms) 

Unit  System  (Individual  unit  in  each  room  con- 
taining radiators  and  electrically  operated  f^.ns 
drawing  air  from  out-of-doors  di-peotly  into  the 
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